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THE BIOLOGY OF THE MICROORGANISM OF ACTINOMYCOSIS. 

James Homer Wright, M.D. 

{Director of the Clinico- Pathological Laboratory of the Afassachusetts General 
Hospital, Instructor in Pathology ^ Harvard Medical School,) 

( To this essay was awarded ike Samuel D, Gross Prize of the Philadelphia Academy 

of Surgery,) 

An examination of the published reports of the many 
workers who have studied the biological characters of the 
microorganism of actinomycosis shows much that is contra- 
dictory and confusing. The reports vary widely in the extent 
and value of the observations recorded. Much erroneous 
work has been published, and has been subjected to but 
little intelligent criticism. 

Some writers believe that the disease is due to infection 
with two or more distinct species of microorganisms, while 
others belittle or ignore the significance of observations 
inconsistent with the view that a single species is concerned. 
The confusion and uncertainty about this subject have been 
increased by a tendency among writers to class with actino- 
mycosis certain otjier suppurative processes which have been 
called pseudo-tuberculosis or streptothrix orcladothrix infec- 
tions, and which may be sharply differentiated from typical 
actinomycosis by the absence of the characteristic granules 
from the lesions. 

In my opinion the term actinomycosis should be restricted 
in its meaning to a suppurative process combined with gran- 
ulation tissue formation, the pus of which contains the charac- 
teristic granules or " drusen " composed of dense aggregates 
of branched filamentous microorganisms and of their transfor- 
mation or degeneration products. In the term transformation 
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products are included the characteristic refringent club- 
shaped bodies radially disposed at the periphery of the 
granule, for these bodies have long since been clearly shown 
to arise by a transformation of the peripheral filaments. 
They may or may not be present at the periphery of the 
granule. This definition excludes those cases of so-called 
pseudo-tuberculosis or streptothrix or cladothrix infection 
referred to, for in none of the reported cases does the infecting 
microorganism occur in compact and characteristic aggrega- 
tions as in actinomycosis. 

I believe that actinomycosis as above defined should be 
sharply distinguished from these cases, because, as I hope to 
show in this paper, the microorganism of actinomycosis differs 
profoundly in its biological characters from the microorgan- 
isms associated with it. In this paper the term actinomycosis 
will be used in the restricted sense above indicated. 

For some years I have devoted considerable time and 
attention to the cultivation of the microorganism of actino- 
mycosis and to the study of its biological characters. In the 
present paper I report the results of my observations, together 
with a review of the literature of the subject. 



THE CASES OF ACTINOMYCOSIS WITH WHICH QULTURE 
EXPERIMENTS WERE MADE AND THE METHODS OF ISO- 
LATION EMPLOYED. 

Microorganisms agreeing with one another in all important 
cultural characters and regarded as belonging to a single 
species have been isolated and more or less extensively 
studied in pure culture from thirteen (13) cases of actinomy- 
cosis in man and from two (2) cases in cattle. One of these 
cases has been studied under my direction by Mr. R. I. Lee. 

In addition to these, cultures have been obtained both by 
myself and by Dr. Oscar Richardson from several other 
human cases, but these were insufficiently studied and the 
data concerning them are meagre. The growths were observed 
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chiefly in bouillon, and in only one or two instances were agar 
cultures also made. The cultural features thus observed gave 
no reason to doubt that the microorganisms from these were 
of the same species as from the preceding cases. 

Culture experiments have been made from a number of 
other cases, both human and bovine, but the cultivation of the 
microorganism has not been successful, owing to the devel- 
opment of contaminations with other bacteria in the cultures 
and to imperfect culture technique. 

The cultivation of the microorganism of actinomycosis 
presents special difficulties, owing chiefly to the frequent 
presence of other bacteria in the lesions, apparently often 
intimately associated with the substance of the granules. 

Only a small minority of the cases worked with seemed to 
be essentially pure infections with the specific microorganism. 
The accompanying bacteria were of various kinds and mostly 
of unidentified species. These bacteria usually grew more 
rapidly and more luxuriantly than did the specific microor- 
ganism. In some instances they were so numerous that they 
gave rise to more colonies in sugar agar suspension cultures 
than did the fragments of the specific granules after they had 
breeft thoroughly broken up. This was obviously due to the 
fact that the bacteria were more readily dissociated from one 
another and disseminated throughout the medium than were 
the very coherent masses of the specific microorganism. 

Another difficulty in the isolation of the organism was due 
to the peculiar fact that the colonies in sugar agar suspension 
cultures often would not grow when transplanted. This seemed 
to be especially true of the smaller colonies, many of which 
seemed to die after a very few days. Inasmuch as in badly 
mixed cultures the smaller colonies were surest to be free from 
contamination with other bacteria, it was most desirable to 
transplant them to attain pure cultures. It has thus been 
necessary in some instances to transplant a number of these 
small colonies before a pure culture was obtained. 

From these statements it will be clear to any bacteriolo- 
gist that the task of isolating the microorganism of actinomy- 
cosis in pure culture from a case in which it is accompanied 
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by other bacteria may be most difficult. On the other hand, 
if there are few or no contaminating bacteria, or the contam- 
inating bacteria are such as do not grow on ordinary culture 
media, a pure culture of the microorganism is easily obtained. 

The methods of isolation employed have been essentially 
as follows: 

In a few cases pure cultures have been obtained by plant- 
ing the granules in bouillon, usually after a washing in sterile 
bouillon, the microorganism composing the granule readily 
multiplying in the course of a few days in the incubator. 
With the granules obtained from other cases, however, this 
mode of isolation was unsuccessful on account of the devel- 
opment of other bacteria. 

In a few instances, although contaminating bacteria were 
present, yet either by successive transplantations to fresh 
bouillon or by allowing the tube to remain for some days at 
room temperature, these bacteria died out and transplants 
then yielded pure cultures. 

Generally sugar agar was the medium employed for the 
isolation of the microorganism. The granules after being 
washed in sterile bouillon were broken up on the side of the 
test-tube with the platinum wire or crushed between ** slides." 
The fragments were then distributed throughout melted one 
per cent dextrose agar that had been cooled to about 40^ C, 
and that was contained in a test-tube filled to a depth suitable 
for the cultivation of anaerobic bacteria. The tube was then 
placed in the incubator, and in the course of a few days the 
characteristic colonies to be described below were sought for 
and sub-cultures made from them. With the microorganism 
from one case cultures were thus obtained from the material 
placed in bouillon which had failed to grow. In another, an 
anaerobic sugar agar plate culture was used with success to 
obtain a pure culture of the microorganism from a contami- 
nated bouillon culture. 

In some cases the great number of other bacteria develop- 
ing in the sugar agar tubes has prevented all efforts to obtain 
a pure culture. In two, pure cultures were obtained in sugar 
agar suspensions after allowing the granules to dry on the 
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side of a sterile test-tube for eighteen and twenty-two days 
respectively. 

With one of these, attempts to obtain pure cultures without 
having dried the granules were unsuccessful owing to the 
excessive development of other bacteria in the agar. The 
drying, however, seemed to have greatly diminished the num- 
ber of these other bacteria, and a pure culture was obtained 
without much difficulty. 

As the result of my experience I would recommend the 
following procedure for the isolation of the microorganism of 
actinomycosis. The granules, preferably obtained from closed 
lesions, are first thoroughly washed in sterile water or bouillon 
and then ci-ushed and disintegrated between two sterile glass 
slides. If one is working with a bovine case, it is well to 
examine microscopically the disintegrated material after mix- 
ing it with a drop or two of bouillon under a cover-glass to 
see if filamentous masses are present. If they are not, or if 
they are very few, proceed no further, but begin again with 
another granule, because the granules in bovine lesions 
sometimes contain no living filaments at all, but may be 
composed entirely of degenerate structures from which no 
growth of the microorganism can be expected. If filaments 
and filamentous masses are thus found to be present in the 
granule, then the disintegrated products of the granule are 
to be transferred by means of the platinum loop to melted 
one per cent dextrose agar contained in test-tubes filled to a 
depth of about seven or eight centimeters which have been 
cooled to about 40" C. The material Js thoroughly dis- 
tributed throughout the melted agar by means of the loop, 
and the tube then placed in the incubator. Several tubes 
should thus be prepared. At the same time a number of 
granules, after thorough washing in sterile water or bouillon, 
should be placed on the sides of sterile test-tubes plugged 
with cotton and kept at room temperature in the dark. 

The sugar agar tubes inoculated as above described should 
be examined from day to day for the presence of the charac- 
teristic colonies in the depths of the agar. If very many 
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colonies of contaminating bacteria have developed in the 
tubes, it will probably be very difficult or impossible to isolate 
the specific microorganism. If there are a few or no contami- 
nating colonies, then the colonies of the specific microorgan- 
ism should be expected to develop in the course of two or 
three days to a week. If a good number of living filaments 
of the microorganism have been distributed throughout 
the agar, the specific colonies that develop will be very 
numerous in the depths of the agar, especially throughout a 
shallow zone situated about five to twelve millimeters below 
the surface of the agar agar. 

When the presence of the characteristic colonies has been 
determined, slices or pieces of the agar containing colonies 
are to be cut out of the tube by means of a stifT platinum 
wire with a flattened and bent extremity. A piece of the 
agar is to be placed on a clean slide and covered with a clean 
cover-glass. It is to be examined under a low power of the 
microscope, and an isolated colony selected for transplanta- 
tion. By obvious manipulations, under continuous control 
of microscopic observation, the selected colony together with 
a small amount of the surrounding agar agar is to be cut 
out, care being taken to be sure that no other colony is pres- 
ent in the small piece of agar agar containing the colony. 
The small piece of agar thus cut out should not have a 
greatest dimension of more than two millimeters. The piece 
of agar is then transferred from the slide by means of a 
platinum loop to a tube of sterile bouillon, where it is thor- 
oughly shaken up in order to free it from any adherent bac- 
teria. If there be reason to believe that the small piece of 
agar has been very much contaminated with bacteria it 
should be washed in a second tube of bouillon, then the 
piece of agar is to be transferred by means of the platinum 
loop to a tube of melted sugar agar cooled to 40** C. It 
should be immersed deeply in the agar and the tube placed 
in the incubator. If the colony thus transferred to the agar 
agar is capable of growth, in the course of some days it will 
have formed a good-sized colony from which transplants in 
various culture media may be made. 
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In the manner described several small pieces of agar con- 
taining single isolated colonies should be placed in sugar 
agar tubes, because the chances are, as already stated, that 
some of the colonies will not grow, and contaminations with 
other bacteria may occur. 

If the number of contaminating colonies is so great in the 
original agar cultures from the granules that it is found 
impossible or very difficult to obtain specific colonies free from 
other microorganisms, then it is probably not worth while to 
expend much labor with the task of isolation from these orig- 
inal agar tubes, but it is much better to wait until the 
granules placed on the sides of sterile test-tubes have dried 
thereon for two or three weeks and then proceed with these 
granules as just described for the fresh granules. The dry- 
ing of the granules for this length of time will probably suf- 
fice to kill off most of the contaminating bacteria and enable 
isolated colonies of the specific microorganism to be obtained 
in the agar suspension cultures. 

The cases from which pure cultures of the microorganism 

described below have been obtained are as follows : 
I 

Case /. — Autopsy No. 470. (Service of Dr. C. L. Scudder.) 

Anatomical Diagnosis: 

Disseminated actinomycosis. 

Actinomycosis of the eighth and ninth thoracic vertebrae. 

Extensive purulent infiltration of the para-vertebral tissues in the thorax, 
with extensive sinus formation and purulent infiltration in the wall of the 
right side of the thorax where there are operation wounds. 

Perforation of the diaphragm on the left side and formation of a sub- 
phrenic abscess in the region of the spleen with involvement of the left 
kidney in abscess. 

Purulent infiltration of the para-vertebral tissues in the lower thoracic 
and lumbar regions. 

Abscesses in the lungs, liver, spleen, kidneys, omentum, anterior 
abdominal wall, left buttock, and right leg. 

Evacuated abscess in the right thigh. 

Ulcer with suppuration of the underlying tissues in the region of the 
right trochanter and on the right foot. 

Tumor-like abscess in the wall of the right ventricle. 

Sub-acute glomerulo- nephritis. 
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The microorganism occurred in the lesions chiefly in the 
form of compact filamentous colonies. Only one or two of 
the colonies showed the characteristic clubs at the periphery. 

Stab cultures in sugar agar from the pus of abscesses 
situated in the liver, lung, abdominal wall, and right foot all 
yielded a pure growth of the specific microorganism. A 
stab culture in sugar agar from pus beneath the diaphragm 
in the region of the spleen developed a mixed growth of 
bacteria. Cultures on coagulated Loffler's blood serum 
made at the same time from the abscesses in these various 
situations, as well as from the spleen, showed the presence 
of a few unknown bacteria of different kinds, which were not 
regarded as being of any special importance in the produc- 
tion of the lesions. Their presence in these cultures is 
accounted for by assuming that a larger amount of pus and 
other material was used for inoculation than in the case of 
the agar stab cultures. The culture on blood serum from 
the blood of the heart showed no growth. 

This case is- regarded as being primarily a pure infection 
with the specific microorganism. The other bacteria en- 
countered are considered to be secondary invaders. 

Case I/. — Actinomycosis of Jaw (Service of Dr. C. A. Porter): 

Granules characteristic. Clubs present. Cultures in bouillon made 
from the granules developed an abundant growth of bacteria and a bad 
odor. Later pure cultures obtained of the specific microorganbm. 

Case ill. — Aciinomycosis of Jaw (Service of Dr. G W. W. Brewster) : 
Granules typicil. Clubs present. Granules placed in bouillon and a 
contamination with a long slender bacillus developed. Later a pure 
culture obtained by means of anaerobic sugar agar plates prepared from 
bouillon cultures. 

Case IV. — Actinomycosis of Thorax (Service of Dr. R. B. Greenough) : 
Granules typical and showing clubs at the periphery Culture developed 
contaminating bacteria. Specific microorganism isolated by means of 
sugar agar suspension culture. 

Case V. — Actinomycosis of Jaw (Service of Dr. C. A. Porter) : 

Granules typical. Clubs present at the periphery.' Mixed infection 
with various kinds of bacteria. No record preserved of the mode of 
isolation. 
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Case VI. — Actinomycosis of Cheek (Service of Dr. E. A. Codman) : 

Granules typical. Clubs present. Mixed infection, other microor- 
ganisms being present. Exact method of isolation not recorded. 

Case VII, — Actinomycosis of Liver (Service of Dr. J. W. Elliott) : 

The granules are filamentous and do not show clubs. Mixed infection 
with bacteria. Cultures in bouillon fail to grow at first, but a pure culture 
eventually obtained by means of sugar agar. 

Case VIII. — Actinomycosis of Spine in the Cervical Region (Material 
received from Dr. F. B. Mallory) : 
Granules typical and showing clubs. Mixed infection with bacteria. 
Specific microorganism isolated by means of sugar agar suspension culture. 

Case iX. — Actinomycosis of Anterior Abdominal Wall (Service of 
Dr F. B. Harrington) : 
Two or three fragments of bone, apparently chicken bone, found in the 
lesions. Granules present, some of which show clubs. Culture on blood 
serum developed, at the time of the first operation, no growth of bacteria. 
Cultures made from the material obtained at the second operation showed 
a mixed infection. 

Case X. — Actinomycosis of Jaw (Service of Dr. C. L. Scudder): 

Clubs present at the periphery. Characteristic granules and clubs 
present. Mixed infection. Mode of isolation not recorded. 

Case XL — Actinomycosis of Jaw (Service of Dr. F. G. Batch) : 

No record of appearance of granules nor of mode of isolation ; presuma- 
bly isolated by bouillon culture. 

Case XI L — Actinomycosis of Jaw (Service of Dr. W. W. Conant) : 

Typical granules with clubs. Cultures show apparently a pure infection 

with a specific microorganism. Pure cultures obtained by means of sugar 
agar suspension cultures. 

Case XI I I. — Actinomycosis of Thorax (Service of Dr. M. H. 
Richardson) : 
Characteristic granules with clubs. Granules dried on side of sterile 
test-tube from March 9 to March 27, when sugar agar suspension was made. 
In this there developed two colonies, one composed of an organism like 
the specific microorganism and the other composed of a longer branching 
microorganism which grew aerobically and easily on culture media. On 
April 7 another sugar agar suspension culture made from the dried granules. 
In this tube probably half a dozen colonies of the specific microorganism 
developed without contaminating colonies. 

Case XIV. — Actinomycosis of Jaw {Bovine) (Material received from Dr. 
Austin Peters) : 
Typical granules with clubs. Mixed infection. Specific microorganism 
isolated by sugar agar suspension culture. 
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Case XV. — Actinomycosis of Omentum <?/*G?w (Material received from 
Dr. Langdon Frothingham) : 

Typical granules with clubs. A pure culture obtained by means of a 
sugar agar suspension after drying the granule on the side of a test-tube 
from May 12 to June 3. Many contaminating bacteria present. 

Cultural characters. — One per cent dextrose or glu- 
cose agar suspension cultures. The microorganism from all of 
the thirteen cases grows in essentially the same manner in this 
form of culture. If the amount of material used for inocu- 
lating the tube is not too large, and if it be thoroughly dis- 
tributed throughout the medium, the culture presents the 
following appearances: In the course of two to four days in 
the incubator colonies appear scattered throughout the 
depth of the agar, but are very few or absent throughout 
that portion of the agar five or ten millimeters immediately 
below the surface. Throughout a shallow zone about two to 
four millimeters wide the colonies are very numerous and 
minute, producing frequently the appearances of a dense 
grayish cloudiness in the medium. This zone where the 
colonies are so very numerous lies at a point about five to 
ten millimeters below the surface. Below this zone the colo- 
nies are much less numerous (see Fig. 2). The appear- 
ances in these cultures show that the microorganism is 
essentially an anaerobe. This greater rapidity and luxuri- 
ance of growth of the microorganism in the region of this zone 
a short distance below the surface is shown also by other 
anaerobes in sugar agar suspension cultures. It might be 
explained as the result of a stimulating action exerted upon 
the growth of the microorganisms by the presence of a small 
amount of oxygen which has penetrated into the medium 
from the surface. 

The colonies occupying this zone are often excessively 
numerous and in a very few days most of them cease to 
enlarge. The colonies below this zone, as a rule, never 
become so numerous as in the zone, but they grow larger. 
In. the course of a few days they appear as irregularly spheri- 
cal or nodular opaque grayish white masses, and may attain 
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a diameter of two or three millimeters in the course of a 
week or ten days in the incubator. 

Under the microscope the smaller colonies are seen to be 
spherical masses of branching filaments arranged generally 
in a radiate manner. The branching is true, and not the 
false branching of cladothrix. As the colony grows older 
more and more branches are generally formed from the 
filaments, and the branches and filaments show a marked 
tendency to break up into segments, so that the colony may 
become a compact mass of short filaments and bacillus forms. 
The larger colonies, under the microscope, consist of closely 
packed opaque masses of the microorganism, and branching 
is not visible. 

Permanent preparations of the colonies showing the branch- 
ing, radiating, filamentous structure of the smaller colonies are 
easily obtained by making sections of the agar agar cultures 
and staining by Gram's or Weigert's methods. 

For this purpose Wright's frozen section method ^ has 
been found well adapted. 

The colonies from one of the cases (Case XIV.) did not 
stain well by Gram's method, but did stain by Weigert's 
method. 

The microscopical appearances of the colonies in sugar 
agar suspension cultures are shown in figures one, three 
to thirteen, and sixteen. 

Stab cultures in sugar agar. — Most of the strains have 
been tested in this form of culture and all have grown only 
in the depths of the medium, no growth occurring in that 
portion of the line of inoculation immediately below the 
surface of the agar. The microorganism thus behaves like 
the obligate anaerobic bacteria. The growth appears as a 
dense grayish streak or line of small nodules along the line 
of inoculation, not spreading much into the medium. 

Bouillon. — Growth occurs in bouillon in the form of solid 
whitish masses at the bottom of the tube ; there is never 
growth at the surface. When first isolated from the lesions 
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these masses of growth appear in the form of nodular, irregu- 
larly spherical structures, often coherent to one another and 
forming mulberry-like masses, but under continued cultiva- 
tion most of the strains of the microorganism finally grow 
in the form of flaky, friable amorphous masses which in some 
instances after some days in the incubator become transformed 
into a stringy viscid material. One strain of the microor- 
ganism (Case VIII.), although under cultivation for months, 
still retained the coherent mulberry-like character of its 
growth in bouillon. 

The volume of the growth of the microorganism in bouillon 
depends upon the amount of bouillon in the tube. In a tube 
containing about seven cubic centimeters of bouillon the 
volume of the growth never becomes larger than that of a 
small pea. The growth on most of the strains attains its 
maximum development in the course of about five or six 
days in the incubator. One of the strains (Case XII.) grew 
in bouillon more slowly than the others. 

The bouillon is not clouded by any of the strains except 
one (Case XIV.). With this the bouillon slowly becomes 
clouded, but nearly all of the growth is in the form of nodu- 
lar masses at the bottom of the tube. The clouding is seen 
to be due to the presence of fragments of the microorganism 
in suspension. No growth was obtained in transplants made 
from the cloudy fluid, and the fragments of the microorgan- 
ism in suspension are considered to be degenerate or dead. 

In general, growth appears to be as luxuriant in bouillon 
either under aerobic or anaerobic conditions. The micro- 
organism grows under aerobic conditions probably because 
in the compact masses that it forms anaerobic conditions 
practically exist. 

Cover-glass preparations made by breaking up and spread- 
ing upon a cover-glass portions of the growth in one per cent 
dextrose or glucose bouillon show longer and shorter rods 
and filaments sometimes branching. The rods and filaments 
are in general of about the diameter of the diphtheria bacil- 
lus, but their thickness varies considerably. Like the diphthe- 
ria bacillus also the microorganism shows deep-stained areas 
and points in its protoplasm. 
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The accompanying photographs (Figs. 17 to 30) show very 
well the morphology in sugar bouillon cultures, so that no 
extended description is necessary. 

The organism appears to grow generally in longer forms in 
sugar bouillon than in plain bouillon. The microorganism 
from Case I. showed a very marked development of pear 
or olive-shaped swellings at the ends of the rods in plain 
bouillon cultures (see Fig. 47). 

The character of the colonies in sugar agar, as above 
described, make it plain that the appearances in cover-glass 
preparations from bouillon cultures do not show the true 
morphology, but that the separate rods and filaments result 
from the disintegration and tearing apart of a branching 
microorganism. The true morphology is shown only in the 
small colonies in sugar agar cultures. 

Slant cultures on solid media. — The media employed for 
slant cultures have been ordinary nutrient agar agar, glycer- 
ine agar agar, sugar agar agar, and coagulated Loflfler's blood 
serum. Each of the fifteen strains of the microorganism was 
tested on one or more of these media in " slant tubes " both 
anaerobically and aerobically. The growths thus obtained 
have in no instance been luxuriant, but in some instances no 
growths at all have resulted. In fact, the microorganism 
seems to be but ill adapted for surface growth. 

This is further shown by the fact that in sugar agar suspen- 
sion cultures, placed under anaerobic conditions, there is little 
or no tendency to form colonies on the surface. If the sur- 
face of the medium be inoculated with an abundance of 
material, growth may take place in the form either of thin 
patches of small grayish nodular masses or in the form of a 
few well separated colonies which may attain a diameter in 
the course of a week or ten days of a few millimeters. These 
colonies may appear as heaped up whitish opaque irregular 
or rosette shaped masses, or they may be circular in out- 
line with a central elevated portion and present nothing 
characteristic. 

The microorganisms from Cases VIII. and XIII. especially 
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show markedly irregularly-shaped surface colonies. With 
the microorganism of Case XII. no definite surface growth 
was obtained. 

Inasmuch as the growth on the surface of slant culture 
tubes is thus so little luxuriant and so uncertain under either 
aerobic or anaerobic conditions, no definite conclusion seems 
to be justified from the comparison of the growths under 
aerobic and anaerobic conditions. With some of the strains 
one or the other mode of cultivation seemed to give some- 
what better results. The observations are so contradictory 
that it does not seem worth while to report them in detail. 

The appearances of surface colonies of some strains of the 
microorganism are shown in figures thirty-one and forty. 

Potato cultures in tubes. — Fourteen of the fifteen strains 
were planted on potato, and all except two were observed 
under both anaerobic and aerobic conditions. In no instance 
was anything like a luxuriant growth obtained. A very slight 
or doubtful growth was observed in the aerobic potato cult- 
ures from Cases IV. and V. and in the anaerobic culture of 
Case VIII. In some instances there seemed to be a growth 
in the fluid at the bottom of the tube. 

Potato infusion cultures. — These were made with the 
strains from Cases III., V., VI., VII., and VIII., and placed 
under anaerobic conditions. In no instance was evidence 
of growth obtained except in one tube, Case III., in which 
there might have been some slight growth. • 

Pepton solution. — Transplants into pepton solution were 
observed in most instances under aerobic conditions. The 
strains from the Cases II., III., IV., V., VI., VII., VIII., XII., 
and XIV. were tested. None of them grew in pepton solu- 
tion except Case XIV., which showed a doubtful growth. 

Litmus milk. — Litmus milk tubes were inoculated with 
the strains from Cases I., II., III., IV., V., VI., VII.. VIII., 
IX., X., XII., XIII , XIV., and XV., that is, with fourteen of 
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the Strains. Tubes were maintained in most instances under 
both anaerobic and aerobic conditions. Some slight or 
doubtful growth was observed only with the strains I., II., 
III., VII., IX., XIII., and XV. There was no evidence, how- 
ever, that milk is a favorable culture medium for the micro- 
organism. 

Beerwort. — Aerobic cultures in unfermented beerwort 
were prepared with the strains from Cases II., III., V., VI., 
VII., and XIV. No growth was obtained with any of the 
strains. 

Oat infusion. — The oat infusion was prepared either from 
the whole oats or from oatmeal. Cultures under aerobic 
conditions were made from the Strains II., III.,V., VI., VII., 
and XIV. No growth was obtained. 

Egg cultures. — These were made either in the whole egg 
after it had been boiled for about three minutes, through an 
opening made in the shell, the material for inoculation being 
placed in the yolk, or the yolk of the eggy sometimes mixed 
more or less with the white, was transferred to sterile test- 
tubes and these then inoculated. Egg cultures were thus 
made with the strains from Cases I., II., III., V., VI., VII., 
VIII., XII., XIII., and XV. In a few instances the egg 
material in the test-tube was kept under anaerobic conditions. 
None of the strains showed anything that might be called a 
luxuriant growth in these cultures. A slight growth only 
was noted in the strains from Cases II. and III. Microscop- 
ical examination of the growth in Case II. showed some very 
long filaments staining irregularly and as if degenerate. 

Relation of growth to temperature. — Growth was ob- 
served practically only at about 37" C. 

One per cent dextrose or glucose gelatin suspension 
cultures, made from the strains from Cases II., III., IV., VI., 
VII., VIII., XII., XIII., XIV., and XV., and maintained at 
room temperature for more than two months, showed no 
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growth. Other cultures of the same kind from the strains 
from Cases II., III., V., VI., VII., and XIV, kept at room 
temperature for more than a month in the summer time, all 
showed a doubtful or slight growth which was probably due 
to the relatively high room temperature. 

Stab cultures or suspension cultures in sugar agar, pre- 
pared with the strains from Cases II., III., IV., V., VL, VIII., 
XII., and XIV., and kept at room temperature, in no instance 
showed well-marked growth. In a few instances a slight or 
doubtful growth occurred after a long time. 

Bouillon culture-tubes, inoculated with the strains from 
Cases I., II., Ill , VI., and XIV., were kept at room tempera- 
ture, but no growth resulted except in the culture from Case 
XIV., in which some growth was apparent after about six 
weeks. 

All the observations show that the room temperature is 
not at all favorable for the growth of any of the strains of 
the microorganism tested. 

Vitality. — Resistance to drying was tested by placing 
portions of growths in bouillon or sugar agar on the sides of 
sterile test-tubes and keeping them at room temperature in 
the dark for varying lengths of time. This test was made 
with the strains from Cases II., III., IV., V.. VI., VII., VIII., 
XII., XIII., XIV., and XV. After varying lengths of time 
sugar agar suspensions were made from the dried material 
and placed in the incubator. The results obtained have been 
quite variable, but in general they show that the various 
strains are quite resistant to drying under these conditions. 

The maximum length of time that the various strains of 
the microorganism were found to survive is as follows : 

Case III., fifty days; Case IV., fifty days; Case V., fifty 
days ; Case VI., fifty days ; Case VII., fifty days ; Case VIII., 
eighty days ; Case XII., fifty-one days ; Case XIV., fifty days. 

The vitality of the microorganism in cultures is variable. 
In general it does not seem to survive as long in cultures as 
when dried on the sides of test-tubes. It seems to live 
longer in sugar agar cultures than in bouillon cultures. 
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Transplants from bouillon cultures that have been six to ten 
days in the incubator may fail to grow. Cultures in sugar 
agar may die out or become incapable of transplantation 
after having been kept some days in the incubator and after- 
wards a few weeks at room temperature. On the other hand 
the strains from Cases III., V., VI., and VIII. were found to 
be alive after having been eighty-three days in sugar agar at 
room temperature, as shown by the development of colonies 
in the tubes when they were placed in the incubator. Under 
the same conditions the strains from the Cases II., IV., and 
VII. did not grow. 

Thermal death point. — From the strains from Cases II., 
III., IV., v., VI., VII., VIII., XIII., XIV., and XV. sugar agar 
suspension cultures were prepared and immediately heated 
in a water bath to 62-64" C. for ten or eleven minutes and 
then placed in the incubator. No colonies developed in any 
of the tubes. From the strains from Cases II., III., V., VI., 
and XIV. sugar bouillon cultures were prepared and immedi- 
ately heated in the water bath at about 60^ C. for fifteen 
minutes. The tubes afterward did not develop any growth in 
the incubator. From the strain from Case XII. 'a sugar 
bouillon culture was heated at 62° C. for three minutes in a 
water bath. A transplant was then made in sugar agar and 
placed in the incubator. No growth developed. 

Staining reaction. — All strains of the microorganism 
stain well by Gram's method except that from Case XIV., 
which behaves ambiguously. In sections of the lesions both 
original and experimental, and in sections of sugar agar 
cultures, this strain is decolorized or stains only faintly by 
Gram's method. In smear preparations from bouillon cultures 
it stains irregularly or the staining is confined to small areas 
in its protoplasm. 

Smear preparations of the microorganism from, sugar 
bouillon cultures of the strains from Cases II., III., IV., V., 
VI., VII., VIII., XIII., XIV., and XV. were not found acid 
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fast towards Gabbet's decolorizing solution after staining with 
carbol fuchsin. 

** Club" formation in cultures. — No one who has worked 
with cultures of true Actinomyces has shown that it is 
capable of forming true " clubs " in cultures. By true 
'* clubs" I mean those structures resulting from the formation 
of a hyaline layer or sheath about the extremities of filaments, 
which sheath stains with eosin and not by Gram's method. 
Certain swellings of the filaments as a whole, which have been 
described in culture by some writers as clubs, I do not accept 
as corresponding to the clubs in the lesions. 

Bostroem claims to have seen club formation in the cultures 
of his microorganism, but as will be pointed out later it is 
very doubtful whether he has worked with the specific micro- 
organism of actinomycosis. 

With the idea of determining whether the microorganism 
would form the characteristic " clubs " outside of the animal 
body, growths from bouillon cultures were placed in various 
fluids, among which were tried bouillon containing four per 
cent sodium chloride, with or without one per cent dextrose ; 
pus and serous pleuritic fluids ; human, horse, and beef blood 
serum. In bouillon containing four per cent sodium chloride 
good growth was obtained, but never any clubs. In the other 
fluids true clubs were obtained in some of the experiments, 
but no growth or only a slight growth was ever observed. 
It is clear from this work that the animal fluids experimented 
with are not good culture media for the microorganism. 
The formation of clubs in these experiments seems to depend 
on certain unknown factors not always present, for club for- 
mation was not always obtained. 

Positive results were obtained only with blood or blood 
serum or with serous pleuritic fluids, but the results were not 
constant. The best results in general were given by the 
serum of blood rich in fibrin, obtained through venesection 
in cases of pneumonia, and also by pleuritic fluids yielding a 
fibrinous clot rapidly. 

The serum or other fluid was placed in test-tubes under 
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suitable precautions to prevent contaminatipn. To it was 
transferred by means of the platinum loop the growths of the 
microorganism in four per cent sodium chloride or sugar 
bouillon, and the tube then placed in the incubator. The 
growths in four per cent sodium chloride bouillon were used 
in some instances, because it was thought that the organism 
grew in longer filaments in this culture medium. 

It should be understood that the possibih'ty of carrying over 
"clubs" from the original material was carefully excluded. 

Transformation into clubs was observed only in those 
filaments in immediate contact with the fluid, thus the club 
formation could be seen only at the periphery of the globular 
masses of the microorganism or in small detached fragments 
of the growth. 

The club formation consisted essentially in the appearance 
of a hyaline eosin-staining sheath or layer investing the fila- 
ment and often being several times as thick as the filament 
itself. Not all filaments freely exposed to the fluids showed 
this transformation. In many instances only a few of the 
filaments showed the transformation into clubs. In many 
instances the filaments in the center of the club-shaped 
structure was absent or represented by a faint pale line. The 
club-shaped structures which had attained considerable size 
seemed to be easily broken up. The presence of the clubs 
could be readily observed by direct examination under the 
microscope of portions of the growth placed upon a slide and 
covered with a cover-glass. 

The clubs were best shown in paraffine sections of the 
club-bearing vegetations, stained according to the principles 
of Mallory's method^ for actinomycotic tissue No. i. On 
account of the small size of these vegetations they were diffi- 
cult to carry through the paraffine imbedding process without 
losing them and without considerable care. The following 
method for imbedding them was found to give satisfactory 
and quick results. 

The vegetations are placed in a few cubic centimeters of 
ninety-five per cent alcohol in a test-tube and the alcohol 
allowed to act upon them for a few minutes. The alcohol 
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is then poured off and absolute alcohol substituted. This is 
allowed to act for an appropriate length of time until dehy- 
dration could be regarded as complete. The absolute alcohol 
is then poured off and replaced by xylol. Xylol is employed 
because of its low specific gravity, which does not permit of 
the vegetations floating in it as in chloroform. When the 
vegetations are ** cleared" the xylol is poured off, and melted 
paraffine poured in. During a few minutes the tube is warmed 
from time to time in the flame in order to keep the paraffine 
fluid, and then the tube is so manipulated that the vegetations 
come to lie together in the bottom of the tube in as compact 
a group as possible. When this has been attained the tube 
is quickly placed in cold water and the paraffine allowed to 
solidify. When the paraffine is solid, the bottom of the tube 
is hastily warmed in the flame and immediately sharply struck 
against a hard surface in order to shatter the glass. The 
fragments of glass are then removed from the mass of 
paraffine, and a cast of the bottom of the tube in paraffine is 
obtained which contains the vegetations at its surface and 
clearly visible. This cast may then be mounted on the 
microtome and sections cut. The object of warming the 
bottom of the tube before shattering the glass about the solidi- 
fied paraffine is to obviate the firm adhesion of the glass 
fragments to the paraffine. If it is not done the glass frag- 
ments are removed only with the greatest difficulty from the 
paraffine surface. The warming serves to partially melt 
portions of the paraffine in contact with the glass, and if the 
glass is shattered before the paraffine has time to cool most 
of the fragments will not stick to the paraffine. 

In the manner above described club formation was demon- 
strated with the microorganisms from Cases II., III., IV., V., 
VI., VII., VIII., and XIV. A small number of experiments 
were also tried with the microorganism of Cases XII. and 
XIII. with negative results. 

The appearances of the club formation in these fluids is 
shown in Figures 14, 15, 32, 33, 34, 35, 37. 
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Inoculation experiments on animals. 

Inoculation experiments have been made with cultures of 
the microorganism from thirteen of the cases. Guinea-pigs 
and rabbits have been mostly used, and most of the animals 
have been inoculated in the peritoneal cavity. Most of the 
inoculations have been made with bouillon cultures, and others 
have been made with agar cultures. 

The results have been more satisfactory with bouillon 
cultures because the particles of agar agar carried in with the 
organism regularly provoke the formation of granulation 
tissue about them and become encapsulated, so that tumor 
nodules are formed which obscure the effects produced by the 
microorganism. The presence of the agar agar in the tissue 
does not seem to favor the production of more extensive 
lesions properly referable to the microorganism alone. 

In a few experiments, with the idea of creating more favor- 
able conditions for its action on the tissue, along with the 
microorganism, silk setons were placed in the tissues or 
sterile oat grains were placed in the peritoneal cavity or 
melted butter was injected into the peritoneal cavity. None 
of these experiments indicated that the multiplication and 
pathogenic action of the microorganism were favored by 
these means. 

The results of the inoculations were by no means constant. 
Many were without definite result. A very few animals 
developed suppurative processes not apparently due to acti- 
nomyces. In no instance was a progressive actinomycotic 
process produced. 

With some strains of the microorganism, however, relatively 
extensive lesions were obtained which anatomically and his- 
tologically were identical with those of typical actinomycosis. 
The lesions produced were in the form of nodules varying in 
diameter from less than one millimeter to ten or twelve milli- 
meters. Most of the larger nodules were less than six 
millimeters in diameter. The nodules consisted of connective 
tissue in varying stages of development and, in typical 
instances, enclosing one or more cavities filled with pus and 
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containing the characteristic colonies of the microorganism 
with clubs. Some of the smaller nodules consisted essentially 
of a colony of the microorganism surrounded by epithelioid 
cells and connective tissue. The nodules resulting from intra- 
peritoneal inoculation were situated chiefly on and in the 
great omentum. In some instances they were so small and 
so intimately associated with the fat tissue that they were 
found only with difficulty. The most marked lesions obtained 
were by intraperitoneal inoculation and chiefly with strains 
of the microorganism that had been under cultivation only 
for a short time. The experiments are described in detail 
below. 

In connection with these experiments in which relatively 
extensive lesions were produced it should be said that little 
evidence was obtained that the microorganism had multiplied 
to any marked extent in the body of the animal. It seems 
probable that some multiplication had occurred in two or 
three of the experiments, but as a rule it did not seem to be 
true that the number of colonies was any greater than the 
number injected into the peritoneal cavity. 

The microorganism, however, does not act merely as an 
inert foreign body in many of the experiments, but in the 
better developed lesions the mass of tissue produced about 
the colonies and the amount of suppuration in the nodules 
were usually much greater than in the experiments with 
implantations of agar agar, setons, or oat shells, and the 
nodules were often very many times larger than the colonies 
they contained. 

The failure of these inoculation experiments to demonstrate 
an active infectious action by the microorganism is not sur- 
prising in view of the fact that inoculation of various kinds of 
animals with actinomycotic granules and material from acti- 
nomycotic lesions at the hands of many experimenters has 
given only either negative or ambiguous results. 

I have gone over the results of thirty-five (2-36) experi- 
menters who have, altoj^ether, performed a large number of 
such inoculations. Excluding those whose results were 
vitiated by sepsis, about half of these reports show negative 
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results. None of the experiments for which positive results 
are claimed convincingly show that an active, progressive, 
infectious process had been produced. All of them are open 
to the serious objection that the lesions were the products of 
the reaction of the tissue to the injected material as to a 
foreign body, and that there had been no active growth of 
the microorganism. 

The following reports of two authors will give a fair idea of 
the results of such inoculation experiments. 

Mayo ** inoculated guinea-pigs, four cattle, and one dog 
with material from bovine actinomycosis. Thirty-seven inocu- 
lations were made with pus containing club-bearing colonies. 
All of these gave negative results. Fourteen experiments 
were made with actinomycotic tissue containing the acti- 
nomyces in a growing stage. These gave eight positive 
results, and characteristic actinomycotic tumors were pro- 
duced. In all the positive cases the inoculation wound 
healed, and in fourteen to twenty-seven days the small fibrous 
nodule began to enlarge and eventually assume the charac- 
teristic appearance. No other details of the positive experi- 
ments are given, except a photograph of a cow showing a 
tumor of the upper jaw about the size of the fist. 

Rotter ^^ performed numerous inoculation experiments with 
human material on calves, swine, dogs, guinea-pigs, and rab- 
bits. The human material came from thirteen cases. In 
only one case was a positive result obtained. This was in a 
rabbit that had been inoculated in the peritoneal cavity with 
a mass of actinomyces contained in a piece of skin the size 
of a pea. Six months afterwards the animal was killed, 
having appeared healthy meanwhile. At the autopsy of the 
animal there were found twenty pin-head to hazel-nut sized 
tumors, which, in their alveolar structure and content of 
actinomyces colonies, were typical of actinomycosis. Only 
in the smaller and medium sized tumors were colonies of 
the microorganism capable of being stained. The larger 
tumors contained in their alveoli only detritus and indefinite 
masses. The original piece of skin was found encapsulated 
in the peritoneal cavity and the colonies contained in it 
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were apparently dead, for they would not stain by Gram's 
method. 

In brief it may be said that the microorganism of acti- 
nomycosis shows little or no infectious activity in inoculation 
experiments. It would seem that other factors beside the 
microorganism must play a prominent part in the production 
of a progressive actinomycosis. 

In order to save space in the following summary of my 
experiments on animals, details of the negative and incon- 
clusive experiments will be omitted. 

For the histological study of the lesions, paraffine sections 
of the tissue, fixed in alcohol, formaldehyde, or Zenker's 
fluid, have been employed. For the study of the colonies in 
the lesions, fixation in alcohol or formaldehyde is preferable 
to Zenker's fluid, which is better for general histological pur- 
poses. The sections were stained according to the principles 
of Mallory's method No. i.^ In many instances alcohol was 
substituted for anilin oil in Step 7 of the method, as this 
seemed to better differentiate the clubs and filaments after 
alcohol and formaldehyde fixation. In Step 4 water was 
used instead of normal salt solution. 

Case I. — Five rabbits and two guinea-pigs were inoculated 
in various ways. Only one animal, a rabbit, developed definite 
actinomycotic lesions. This animal was inoculated in the 
peritoneal and thoracic cavities with a bouillon culture, 
and was killed after thirty-four days. The microorganism 
had been under cultivation nineteen months when the animal 
was inoculated. In the peritoneal cavity a firm tumor about 
ten millimeters in diameter was found attached by a pedicle 
to the abdominal wall. In the subcutaneous tissue near the 
point of inoculation a mass of inflammatory tissue about 
ten millimeters in greatest dimension. Paraffine sections of 
the tumor in the abdominal cavity showed typical actino- 
mycosis. The tumor was composed of more or less well- 
developed connective tissue and contained abscesses in which 
were typical colonies, one of which showed well-developed 
clubs (see Fig. 51). 
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Among the negative inoculations the following may be 
mentioned : 

Silk setons were placed in the tongue, liver, and muscular 
tissue of one of the hind legs of a rabbit, and in the situation 
of the seton the growth from bouillon cultures was injected. 
The animal was killed after about two months. The autopsy 
failed to show any lesions of actinomycosis either grossly or 
microscopically. The microorganism had been under culti- 
vation for more than five months when this animal was inocu- 
lated. This was the first inoculation experiment with this 
strain of the microorganism. 

In another experiment a rabbit was inoculated with bouillon 
cultures in an ear vein and in the mesenteric vein, as well as 
in the leg. The animal was found dead twenty-three days 
after inoculation. The autopsy showed no lesions that could 
be regarded as actinomycotic. There were suppurative foci 
in the abdominal cavity. 

Case II. — Ten guinea-pigs and two rabbits were inocu- 
lated. Most of the inoculations were made in the peritoneal 
cavity. Only one animal, a rabbit, developed lesions worthy 
of special mention. This was the first animal inoculated 
after the isolation of the organism and when it had been 
under cultivation three months. It is presumable that this 
strain had undergone some attenuation. This rabbit was inoc- 
ulated in the following manner: Silk setons were placed in 
the tongue, in the liver, and in a leg muscle, and in the 
region of the setons a bouillon culture was injected by means 
of a hyperdermic syringe. The animal was killed after forty- 
one days. The seton was present in the tongue, but only 
microscopic actinomycotic lesions were associated with it. 
There were fibrous adhesions about the liver and the great 
omentum. About the seton in the liver a slight amount 6f 
connective tissue formation. At one point in the liver in 
connection with the seton was a split pea sized cheesy nodule 
surrounded with a capsule. About the seton in the leg was 
some development of connective tissue, and associated with it 
and in the neighboring muscular tissue several nodules less 
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than one millimeter in diameter. These nodules consisted of 
connective tissue and cells and enclosed actinomyces colonies 
with clubs. Paraffine sections of the nodule in the liver and 
of other lesions showed typical actinomycotic appearances. 
The colonies in the lesions show well-developed clubs (see 
Figs. 45 and 56). 

Among the experiments in which the lesions produced 
were insignificant, it may be mentioned that one of them was 
an oat shell implantation in the peritoneal cavity. 

Case III. — Thirteen animals were inoculated in various 
ways, most of them in the peritoneal cavity. In none of the 
animals were extensive lesions obtained referable to the 
microorganism, and most of them did not show any lesion 
which was actinomycotic in character. Among the negative 
results were the following: One oat-shell transplantation, 
one injection of butter into the peritoneal cavity, and one in 
which inoculations were made both in the ear vein and in the 
mesenteric vein. The microorganism had been under culti- 
vation about six weeks when this last-mentioned experiment 
was made. The only satisfactory experiments were the 
following: 

A guinea-pig inoculated in the peritoneal cavity with a 
bouillon culture and found dead or killed after twenty-four 
days. Nodules were present at the point of inoculation and 
in the omentum. Paraffine sections of only two nodules pre- 
served. The sections from one of the nodules, presumably 
from the omentum, show that the lesion was about six milli- 
meters in greatest dimension. It consists of a granulation 
tissue formation enclosing small cavities in which are colonies 
of actinomyces with more or less pus. The colonies have no 
clubs. The appearances are those of typical actinomycosis, 
except that the colonies do not present clubs. The sections 
of the lesion at the point of inoculation show new formation 
of connective tissue with suppurative foci, and at one or two 
points an actinomyces colony without clubs. This animal 
had been inoculated when the microorganism had been under 
cultivation more than fourteen months. 
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Another guinea-pig was inoculated in the peritoneal cavity 
with a sugar bouillon culture and killed on the twenty- fifth 
day. Attached to the great omentum and to the anterior 
abdominal wall a yellowish white mass ten by two by three 
millimeters. Also attached to the omentum were two or 
three small nodules, the largest about two or three milli- 
meters in diameter, and one small nodule about one 
millimeter in diameter attached to a seminal vesicle. Micro- 
scopical examination shows typical appearances of actino- 
mycosis, and the colonies have clubs. This animal was 
inoculated after the microorganism had been under cultiva- 
tion for about three and one-half years (see Fig. 53). 

Case IV. — Five guinea-pigs and one rabbit inoculated in 
the peritoneal cavity. In but three animals (guinea-pigs) 
were lesions referable to the organism produced and these 
were very small. The best results were obtained in a guinea- 
pig inoculated with portions of a sugar agar suspension cult- 
ure in the peritoneal cavity. The animal was killed on the 
fifty-second day after inoculation. Rather numerous masses 
of agar agar were found imbedded in the omentum. The 
largest mass was eight to ten millimeters in greatest dimension. 
Paraffine sections showed inflammatory tissue investing the 
fragments of agar agar, and in this tissue a few well-developed 
and characteristic actinomyces colonies with clubs were 
found (see Figs. 36, 45, and 55). 

Case V. — Six guinea-pigs were inoculated in the peritoneal 
cavity with bouillon cultures. The first animal was inocu- 
lated after the microorganism hadjh)een under cultivation for 
more than seven months. Attenuation by long cultivation 
may account for the negative or insignificant results of the 
animal experiments. Of the six animals only one showed 
definite lesions which may be regarded as actinomycotic. 
This animal was inoculated with a small amount of the 
rather firm and coherent growth in an anaerobic sugar 
bouillon culture. It was killed thirty-eight days afterwards. 
In the omentum only two nodules were found much less 
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than pin head in size. Sections of one of the nodules 
showed that it consisted of a small connective tissue mass 
surrounding a colony with clubs (see Fig. 54). 

Among the negative experiments with this strain it may be 
mentioned that in one a sterilized oat shell was inserted in 
the peritoneal cavity, and in another melted sterilized butter 
was injected in the peritoneal cavity with the microorganism. 

Case VI. — Nine guinea-pigs, three rabbits, and one brown 
mouse were inoculated, but positive actinomycotic lesions 
were obtained in but one animal, a guinea-pig. Only three 
of the animals, namely, this guinea-pig, a rabbit, and the 
mouse were inoculated within two weeks after the isolation 
of the microorganism. All of the others were inoculated 
after it had been under cultivation for more than two years, 
so that the negative results may be partly explained as due 
to attenuation by cultivation. The guinea-pig which gave 
positive results was inoculated with the growth in sugar 
bouillon in the peritoneal cavity, in the mamma, and in the 
leg. The animal was found dead on the thirteenth day. In 
the subcutaneous tissue about the mamma several ill-defined 
minute nodules and in the muscles of the leg a few minute 
grayish nodules. Microscopical examination of teased prepa- 
rations of the nodules in these situations showed actino- 
myces colonies surrounded by granulation tissue and cells. 
In the tissue about the groin there was a small nodule less 
than pin head in size. Adherent to the great omentum was 
an ill-defined nodule four to five millimeters in diameter. 
On section it consisted largely of a yellowish firm tissue and 
presented two actinomyces colonies. At another point in 
great omentum was another smaller nodule. Paraffine sec- 
tions of nodules from various situations showed granulation 
tissue masses enclosing small abscesses and aggregations of 
epithelioid cells in the midst of which are scattered actino- 
myces colonies. Only one or two of the colonies presented 
a few club-like thickened filaments at the periphery. The 
lesions had probably not existed long enough for the 
development of typical clubs in the colonies. Some giant 
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cells were observed in the lesions (see Fig. 38). In another 
guinea-pig inoculated by placing in the peritoneal cavity a 
sterilized oat shell smeared with the microorganism devel- 
oped only an insignificant lesion, but in the pus associated 
with the oat shell one small colony with typical clubs was 
found. As in other similar experiments the presence of the 
oat shell did not seem to exert any more effect than produc- 
ing a localized inflammatory process. 

Case VII. — Six guinea-pigs inoculated in the p.eritoneal 
cavity. Four of the animals failed to develop lesions like 
actinomycosis. In the peritoneal cavity of one of these 
guinea-pigs a sterilized oat shell had been implanted, and in 
the peritoneal cavity of another sterilized melted butter had 
been injected. Of the two guinea-pigs that developed char- 
acteristic lesions, one was killed thirty-two days after inocu- 
lation. At the autopsy three nodules one to four millimeters 
in diameter were found attached to the omentum. Paraffine 
sections show typical actinomycotic lesions and colonies with 
clubs presenting secondary degenerative changes (see Figs. 
48, 50, and 57). The other guinea-pig was inoculated within 
a short time after the isolation of the microorganism and was 
killed on the fourteenth day. At the seat of inoculation in the 
subcutaneous tissue there was a small granulation tissue 
mass one by three millimeters. Attached to the omentum 
were two or three nodules two or three millimeters in diame- 
ter. Paraffine sections showed the usual appearances of ?icti- 
nomycotic tissue, but the ** clubs of the colonies'* were not 
many and not generally large. 

Case VIII. — Three guinea-pigs were inoculated in the 
peritoneal cavity with bouillon cultures. All the animals 
developed characteristic lesions with clubs. The first guinea- 
pig was inoculated after the microorganism had been under 
cultivation but eleven days, and the animal was killed on the 
twenty-seventh day after inoculation. Attached to the omen- 
tum were about eight nodules, the larger three or four 
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millimeters in diameter. Paraffine sections show typical 
lesions with club-bearing colonies (see Fig. 44). 

Another guinea-pig was inoculated a few days after the 
first, a sterilized oat shell being placed in the peritoneal 
cavity. The animal was killed on the sixty-eighth day. The 
lesions were not so extensive as in the preceding animal, 
showing that the foreign body exerted no effect in the way 
of increasing them. 

The third guinea-pig was inoculated with a bouillon cult- 
ure of the microorganism obtained from the first guinea-pig. 
The microorganism had been under cultivation for sixteen 
days from the guinea-pig. The animal was killed on the 
one hundred and fourth day after inoculation. In the 
great omentum were found about fifteen nodules one to five 
millimeters in diameter. Paraffine sections showed typical 
actinomycotic lesions. Some of the colonies had large clubs 
with spicules on them (see Fig. 42). This experiment sug- 
gests that the virulence of the microorganism had been 
somewhat increased by passage through the guinea-pig. 

Case XI. — A rabbit was inoculated in the peritoneal cav- 
ity with a bouillon culture and was found dead after one 
hundred and three days About twelve yellowish nodules 
were found adherent to the mesentery of the large intestine. 
The largest of these was about the size of a pin head. Sev- 
eral similar nodules were found on the peritoneum elsewhere. 
Several parasitic cysts were present in the abdominal cavity. 
Paraffine sections were preserved of only one nodule. This 
showed a typical club-bearing colony encapsulated by con- 
nective tissue (see Fig. 43). This animal had been inocu- 
lated when the microorganism had been under cultivation 
twenty-two days. A guinea-pig inoculated a few days later 
in the peritoneal cavity with a bouillon culture was found 
dead after about a month. A few small nodules were found 
in the omentum. and at the site of inoculation. 

Case XII. — A guinea-pig inoculated in the peritoneal cav- 
ity with a bouillon culture was killed thirty-four days after 
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inoculation. The microorganism had been under cultivation 
twenty-one days. In the great omentum, were eight nodules 
one to three millimeters in diameter. Paraffine sections show 
typical appearances of actinomycosis. The colonies had no 
clubs. 

Another guinea-pig was inoculated in the peritoneal cav- 
ity with bouillon culture and was killed sixty-two days after 
inoculation. The microorganism had been under cultivation 
twenty-seven days. In the subcutaneous tissue one nodule 
the size of a pin head. Adherent to the liver and to the 
great omentum was an irregular resistant mass about one 
centimeter in diameter. Elsewhere in the omentum one 
nodule of pin head size. Paraffine sections of lesions show 
typical appearances of actinomycosis with typical club-bear- 
ing colonies. Sections of the large lesion show apparent 
invasion of the liver tissue (see Figs. 39 and 41). 

Case XIII. — Two guinea-pigs were inoculated in the peri- 
toneal cavity. One animal was killed fifteen days after 
inoculation. In the subcutaneous tissue at the point of 
inoculation several nodules, the larger one to two millimeters 
in diameter. Attached to the omentum were six or eight 
nodules, the largest six millimeters in diameter. Paraffine 
sections of lesions show a process like actinomycosis. Clubs 
present in but one colony. The process is not old enough 
for clubs to extensively develop. 

The other guinea-pig was killed thirty-one days after 
inoculation. Attached to the omentum were three, or four 
more or less confluent nodules, the largest eight to ten milli- 
meters in diameter. Attached to the liver was one nodule 
two millimeters in diameter. Sections of a nodule show a 
typical actinomyces colony with large clubs (see Fig. 49). 

Case XIV. — Seven guinea-pigs were inoculated in the peri- 
toneal cavity. Two of these were also inoculated in the 
subcutaneous tissue. One animal inoculated early in the 
series failed to develop any lesion. The other animals did 
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develop actinomycotic lesions. This strain of the micro- 
organism was remarkable for the rapidity with which its, 
colonies would form clubs in the tissues ; thus clubs were 
found in colonies in the lesions of an animal killed only four 
days after inoculation. 

A peculiarity of this strain of the microorganism is that it 
did not stain well by Gram's method either in the original 
lesions or in the experimental lesions. It also rapidly lost 
its property of staining by Weigert's method in the experi- 
mental lesions. 

One of the guinea-pigs was inoculated with bouillon cult- 
ures after the organism had been under cultivation twenty- 
six days. The animal was killed thirteen days after inocula- 
tion. In the right groin was a nodular mass about eight 
millimeters in diameter. On section the mass was seen to 
contain purulent foci, and colonies with clubs were present in 
the pus. Attached to the intestine and mesentery were three 
or four nodular masses, the largest three to four millimeters 
in diameter. One nodule one millimeter in diameter was 
attached to the diaphragm. Colonies planted in bouillon 
and sugar agar failed to grow. 

Another guinea-pig was inoculated when the microorganism 
had been more than four and one-half months under cultiva- 
tion. The animal was killed after eight days. In the great 
omentum seven or eight nodules, the largest three to four 
millimeters in diameter. ParafRne sections show typical 
appearances. A small mass of tissue containing two small 
colonies was planted in sugar agar, but no growth was 
obtained. 

The third guinea-pig was inoculated after the microoganism 
had been under cultivation for about five months and was 
killed on the fourth day. At the seat of inoculation in the 
abdominal wall some white cheesy masses two to four milli- 
meters in diameter. Attached to the omentum, liver, perito- 
neum, etc., were rather many cheesy masses most numerous 
on the omentum and the largest two to three millimeters in 
diameter. Paraffine sections showed that clubs were already 
developed in the colonies. 
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A photograph of a " club "-bearing colony in a nodule in 
the peritoneal cavity of a fourth guinea-pig is reproduced 

(Fig. 52). 

Another guinea-pig was inoculated with the growth in 
bouillon that had been heated in a water bath for fifteen min- 
utes at 57° to 60** C. A sugar agar culture from the growth 
after the heating failed to develop colonies. The result of 
the experiment showed, however, that the microorganism was 
still capable of forming clubs in the tissue, for at the autopsy 
of the animal sixteen days after inoculation two nodules were 
found in the omentum, the larger about three millimeters in 
diameter, and paraffine sections showed colonies with clubs. 

A l^itten was inoculated subcutaneously and in the perito- 
neal cavity with this strain. The only effect produced was 
the formation of a small subcutaneous abscess, which opened 
and healed spontaneously. 

Case XV. — Five guinea-pigs and two rabbits were inocu- 
lated in the peritoneal cavity. One guinea-pig and one 
rabbit that were inoculated last and after the microorganism 
had been under cultivation about five weeks failed to develop 
actinomycotic lesions. The most extensive lesions were 
found in a guinea-pig that was first inoculated after the isola- 
tion of the microorganism with a bouillon culture in the third 
generation from the lesions. The animal was killed after six 
days. At the point of inoculation were found two nodules- 
one and two millimeters in diameter, and associated with the 
omentum and liver three confluent resistant masses containing 
ill-defined nodules three to six millimeters in diameter. Else- 
where in the peritoneal cavity two nodules, two and six milli- 
meters in greatest dimension respectively. Paraffine sections 
showed granulation tissue with foci of suppuration and acti- 
nomyces colonies which did not stain well and without clubs. 
The animal was killed too soon for the development of clubs 
in the colonies. In four other animals similar lesions devel- 
oped, but the lesions were not so well marked. In lesions of 
only two of these animals was a colony found presenting 
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clubs. Nearly all of the colonies of the microorganism did 
not stain well and it seemed to be degenerate. 

A calf was also inoculated with this strain in the jaw and 
in the peritoneal cavity. No definite lesions were obtained. 

The experiments with this strain of the microorganisms 
seemed to show quick diminution in its virulence under 
cultivation. 



REVIEW OF THE LITERATURE ON THE BIOLOGY OF THE 
MICROORGANISM OF ACTINOMYCOSIS. 

The two most important publications on the subject of the 
biology of the microorganism of actinomycosis are those of 
Bostroem^® and of Wolff and Israel,^ published in 1890 and 
1 89 1 respectively. These are not only the first extensive 
studies on the biological characters of the microorganism, 
but they also give widely different descriptions of these 
biological characters. 

The results obtained by these workers have been widely 
quoted, and have had much to do with the confusion which 
exists in regard to the biology of the microorganism. 

The results reported by Bostroem in relation to this subject 
may be summarized as follows : 

He says that it is of the greatest importance to inoculate 
as many culture-tubes as possible, for it is impossible to fore- 
tell whether the material placed in the tubes contains living 
microorganisms or not. In one case he found that although 
eighty-five tubes had been inoculated not a single actinomyces 
colony developed, some tubes and plates remaining com- 
pletely sterile and others showing only a few contaminating 
bacteria. In other cases, in a series of fifty to sixty tubes, 
four or five actinomyces colonies developed, but never more. 
If only a few tubes were prepared, it would happen that in 
one or more colonies would develop, but for the most part 
the contrary was the case. After gelatin ** slant" tubes had 
been thus inoculated, he proceeded as follows : The upper 
part of the gelatin •* slant " was liquefied, and the material 
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from the lesions and the individual colonies was rubbed up 
with the melted gelatin by means of a thick platinum wire ; 
then the whole gelatin was liquefied, the rubbed up material 
distributed throughout it, and plate cultures made. A part 
of the material was also taken from the gelatin tubes and 
agar plate cultures made from it. In two cases he observed 
the growth of the colonies in the gelatin plate itself. The 
colonies did not grow readily at room temperature and in the 
depths of the gelatin. This was also true of agar plate cultures. 
The growth was much better at higher temperatures. In order 
to hasten the growth he took such granules, or portio'ns of 
granules, that showed themselves free from putrefactive bac- 
teria in the plates, broke them up between sterilized glass 
plates, and transferred the disintegrated mass to blood serum 
or agar slant tubes. This procedure yielded in some cases 
pure cultures. In other cases it had to be repeated on 
account of contaminations, and in this way pure cultures 
were often obtained. 

In all he made cultures from eleven cases of actinomycosis 
of the jaw in cattle, and from these about seven hundred 
culture tubes were inoculated. From seven cases he obtained 
cultures of the microorganism, but in all only twelve single 
separate growths or colonies were found among the seven 
hundred culture-tubes This small number of individual 
growths or colonies is explained by the statement that, as a 
rule, when in one tube of the series the growth of the micro- 
organism was apparent the other tubes were not longer kept 
under observation. He says that if he had examined these 
other tubes more carefully, the percentage of positive results 
would surely have been much larger. Cultures from three 
cases in man yielded a positive result in two of the cases. 

The microorganism obtained from each of the cases appar- 
ently belonged to one species. 

This microorganism grew best under aerobic conditions on 
all culture media in the form of masses of branching filaments, 
and by its growth formed dense nodular surface membranes 
or layers which assumed more or less of a reddish color. In 
old cultures the surface of the growth became white in color, 



Digitized by 



GoogI( 



36 WRIGHT. 

and this appearance corresponded to the transformation of 
the superficial filaments of the growth into rods and round 
coccus-like bodies. These coccus-like bodies he regarded 
as of the nature of spores. The micrporganism grew at room 
temperature and on all culture media, and even on sterilized 
water. 

His observations of the intimate association of the micro- 
organism in the lesions with fragments of grains and similar 
foreign bodies furnished good evidence in favor of the idea 
that the specific microorganism existed in the outer world on 
graiils and similar objects and that it was carried into the 
tissues upon such foreign bodies. 

This idea has received strong confirmation from the fact 
that a considerable group of microorganisms, of which Bos- 
troem's is now known to be a typical example, have been 
shown by various workers to be widely distributed on grains, 
grasses, and in the outer world generally. The characteristics 
of the members of this group have been summarized by 
Lachner-Sandoval,^ Foulerton,^^ and Neukirch,^* who give 
references to the literature. They are truly branching fila- 
mentous microorganisms growing on culture media aerobi- 
cally in dense masses at the room temperature as well as in 
the incubator, and having as a marked characteristic the 
transformation of their homogeneous non -septate filaments 
into chains of spherical bodies easily separable from one 
another and constituting reproductive elements of the nature 
of spores. Some members of this group undoubtedly cause 
suppurative processes, cases of which have been described 
by Nocard,*^ Eppinger,^® Dessy,*® Aoyrna and Miyamoto,** 
MacCallum,*^ Birtand Leishman,*^ Trolldeiner,** Horst,** Tut- 
tle,^ McDonald,*^ Schabad,*® Stokes,*^ and others, but in these 
cases they do not occur in the lesions in characteristic com- 
pact colonics like the microorganism of actinomycosis. 
Their occurrence in such suppurative processes has also lent 
weight to the widely prevalent belief, based on the work of 
Bostroem and a few others, that actinomycosis is due to 
infection with microorganisms of this group. 
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In accordance with this belief the generic term Actino- 
myces given to the microorganism of actinomycosis by Bol- 
linger* and Harz has been often used for this group of 
microorganisms. I do not think that this generic name 
should be so used, because, as I hope to show in this paper, 
the microorganism of typical actinomycosis differs widely 
from the members of this group in its biological characters 
and because the use of the generic term Actinomyces for 
them logically leads to giving the name actinomycosis to 
those cases of suppuration due to infection with certain 
members of the group. 

I think that the generic term Actinomyces should be 
restricted to microorganisms with the biological characters 
described in this paper, and that another generic name should 
be used for the group just referred to, which should constitute 
a separate genus. 

To members of this group the generic names Streptothrix, 
Nocardia, Cladothrix, and Oospora already have been given 
by various writers. Of these, in accordance with well-recog- 
nized principles of nomenclature, "Nocardia"^ is the only 
one that is tenable for the group, if it be made into a separate 
genus, because the other names have been previously used 
for plant genera to which these microorganisms clearly do 
not belong, and they are therefore untenable. 

Against the status of the term ** Nocardia " as a generic 
name for these microorganisms, it may be urged that its 
original definition was faulty, chiefly in that the branching ot 
the filaments was described as false, but this objection has 
no weight in view of the fact that Blanchard *^ has published 
an accurate description of a number of species of this group 
and adopted ** Nocardia " as the generic name. 

In what follows I shall use the term ** Nocardia " in the 
sense above indicated. 

A careful examination of Bostroem*s work does not 
convince me that the microorganism he obtained in his cult- 
ures was identical with the characteristic microorganism of 
actinomycosis. 
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Bostroem's principal arguments in support of the identity 
of the microorganism in the lesions and in his cultures are: 

1. That he isolated the microorganism from a large pro- 
portion of the cases. 

2. The agreement of the morphological and biological 
characters of the microorganism in the cultures with the 
microorganism in the lesions. This was chiefly seen in the 
morphology of the filaments, in their arrangement in young 
colonies in bouillon, and in the finding of filaments trans- 
ferred into structures essentially like the characteristic 
** clubs " in old blood serum and gelatin cultures. 

The objections to Bostroem's arguments may be formulated 
as follows: 

He found the microorganism in only a very small propor- 
tion of his cultures and in no larger proportion than it would 
be possible for the microorganism he describes to have 
appeared as a contamination. In view of the rapidity and 
luxuriance of growth shown by the microorganism in cultures, 
it would seem that it should have been found in a far larger 
proportion of the cultures if it were of etiological significance. 

This objection is not satisfactorily answered by his state- 
ment that a more careful examination of his culture-tubes 
would have given a larger percentage of positive cultures, 
for this is nothing more than an expression of his belief; nor 
is it satisfactorily answered by the assumption that most of 
the material used for the inoculation of the tubes did not con- 
tain the microorganism in a condition capable of growth in 
the cultures, for it seems improbable that a microorganism, 
capable of such luxuriant growth in all culture media in the 
first generations from the tissues, should exist in the tissues 
with such an overwhelming proportion of its individual rep- 
resentatives either dead or so lacking in adaptation to sapro- 
phitic growth as the culture results would indicate. 

To the second argument it may be objected that the agree- 
ment in morphological and biological characters between the 
microorganism of the cultures and the microorganism of the 
lesions is not convincing because Bostroem did not reproduce 
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in his cultures characteristic colonies with peripheral clubs. 
Anything short of this is not convincing of the identity of 
the two organisms. 

Another objection is that Bostroem failed to show any char- 
acteristic pathogenic action upon animals for his microorgan- 
ism and failed to reproduce by the inoculation of animals even 
microscopical lesions like actinomycosis. In anticipation of 
this objection he calls attention to the fact that pathogenic 
action of his microorganism upon animals should not be 
expected because inoculation experiments with material from 
actinomycotic lesions have, in his opinion, never been suc- 
cessful in reproducing the disease. 

In brief, I do not accept Bostroem's work on the cultural 
peculiarities of the microorganism of actinomycosis as con- 
vincing, and in the light of my own experience with the sub- 
ject I am of the opinion that he worked with contaminating 
microorganisms or secondary invaders of the lesions. 

The publications of Gasperini ^' * have had great influence 
in establishing Bostroem's idea that the microorganism of 
actinomycosis is widely distributed in nature. 

It appears from an analysis of his papers, in • which his 
experiments with actinomycotic material are published, that 
he experimented in all with twenty-two or twenty-three cases 
of bovine actinomycosis, one of the cases being of a doubtful 
character. From five of these cases he claims to have 
obtained cultures of at least two species of Nocardia, or Acti- 
nomyces, as he calls them. He reports culture experiments 
with twenty-two of the twenty-three cases, and obtained a 
growth of what he considered to be the infecting microor- 
ganism from only two of them directly ; the cultures from 
the three other cases were obtained only from experimental 
animals that had been inoculated with material from lesions. 

Gasperini ^^ also worked with cultures said to have been 
derived from actinomycotic lesions at the hands of several 
other workers. One of these cultures he states came from 
the stock isolated and described by Dessy.^^ This was not a 
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case of actinomycosis according to the definition given in this 
paper, but was a case of infection with Nocardia. It is 
worthy of note, however, that Gasperini claims to have pro- 
duced with this culture, by inoculation of the jaw of a calf, 
a lesion in which the microorganism grew in the form char- 
acteristic of actinomycosis. This is apparently the only 
instance in which Gasperini obtained, by an inoculation 
experiment, a result which could be regarded as of the nature 
of an experimental actinomycosis. 

Gasperini's conclusions from his study of the subject are 
that a number of different species of Nocardia or Actino- 
myces, as he calls them, are concerned in the production of 
the disease actinomycosis. 

I do not accept the culture work of Gasperini essentially 
for the same reasons that I do not accept the work of 
Bostroem. 

A few other writers also report the cultivation of Nocardia 
from actinomycotic lesions : 

Karg *^ in one case in man cultivated an organism which 
he regarded as identical with that of Bostroem. 

Doria" describes a Nocardia that he cultivated from a 
bovine case. 

Paltauf, according to Liebman" confirmed the culture 
results of Bostroem. 

Sanfelice"in two papers dealing with bovine actinomy- 
cosis states that he obtained cultures of Streptothrices more 
or less closely related to species described by Gasperini and 
Doria. 

Berestneff*^ claims to have cultivated from a human case 
the microorganism nearly related to a Nocardia described 
by Gasperini. 

The results obtained by Wolff and Israel are very different 
from those recorded by Bostroem, Gasperini, and others 
above referred to. From two cases of actinomycosis in man, 
Wolff and Israel'^ report that they cultivated a microorgan- 
ism with the following characters : 
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It grew best under anaerobic conditions and did not grow 
at room temperature. Its growth was much less luxuriant 
than Bostroem's microorganism. On the surface of anaerobic 
agar slant cultures on the third, fourth, and fifth day numer- 
ous minute isolated dew-drop-like colonies appeared, the 
largest pin head in size. These gradually became larger 
and formed ball-like, irregularly rounded elevated nodules 
varying in size up to that of a millet seed, exceptionally 
attaining the size of a lentil or larger. As a rule the colonies 
did not become confluent, and an apparently homogeneous 
layer of growth was seen to be made up of separate nodules 
if examined with a lens. In some instances the colonies 
presented a prominent center with a lobulated margin and 
appeared as rosettes. A characteristic of the colonies was 
that they sent into the agar root-like projections. In 
aerobic agar slant cultures no growth or a slow and very 
feeble growth was obtained. In stab cultures the growth was 
sometimes limited to the lower portion of the line of inocula- 
tion or was more vigorous there. In bouillon, after three to 
five days, growth appeared as small white flakes, partly float- 
ing and partly collected at the bottom of the tube. Growth 
occurred in bouillon under aerobic conditions, but was better 
tinder anaerobic conditions. The microorganism in smear 
preparations from agar cultures appeared chiefly as short 
homogeneous, usually straight, but also comma-like or bowed 
rods, whose length and breadth varied. In many cultures 
short clump rods predominated, and in others longer, thicker, 
or thinner individuals were more numerous. The ends of 
the rods often showed olive or ball-like swellings. In egg 
cultures growth occurred in the form of white opaque granules, 
the largest about the size of a pin head. Microscopically 
the growth was characterized by the development of long 
filamentous forms forming a network. The longer filaments 
were arranged more or less radially, were straight or wavy or 
spiral and sometimes branched. Cultures on potato or in 
milk are not mentioned. Some twenty guinea-pigs and 
rabbits were inoculated, most of them in the peritoneal cavity 
with pieces of agar culture. Eighteen animals were killed 
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after four to seventeen weeks, and four were still alive seven 
to nine months after the inoculation. Seventeen rabbits and 
one guinea-pig showed at the autopsy tumor growths mostly 
in the peritoneal cavity and in one instance in the spleen. 
In the four animals still living tumors were to be felt in the 
abdominal wall. The tumors in the peritoneal cavity were 
millet seed to plum size, and were situated partly on the 
abdominal wall and partly on the intestines, the omentum, 
the mesentery, and in the liver or in adhesions. Frequently 
small millet-seed-sized tumors were situated in the neighbor- 
hood of the larger tumors. While the surface of the smaller 
tumors was always smooth, the surface of the larger tumors 
showed small hemispherical prominences, giving them the 
appearance of conglomerates of smaller tumors. On section 
the larger tumors presented a tough capsule from which 
anastomosing septa extended inward enclosing cheesy 
masses. Microscopical examination of the tumors showed 
in all cases but one the presence of typical actinomyces 
colonies, in most cases with typical ** clubs.*' The general 
histological appearance of the tumors was like that of actino- 
mycotic tissue. 

Wolff^ in a later paper reports that an animal inoculated 
in the peritoneal cavity with a culture of the same organism 
had lived a year and a half. At the autopsy several tumors 
were found in the peritoneal cavity, and in the liver a large 
typical tumor in which were many colonies which by micro- 
scopical examination were shown to be typical club-bearing 
actinomyces colonies. 

A study of the paper of Wolff and Israel, and especially 
of the many photo-micrographs that accompany it, leaves 
little doubt that they worked with microorganisms of the 
same species as the one described in this paper. The chief 
points of difference in our results are that I have not obtained, 
except in possibly one instance, the growth of the micro- 
organism in the long filaments in eggs as they did, and that 
their microorganisms seemed to produce more extensive 
lesions in experimental animals than do mine. This differ- 
ence in our results as regard animal inoculations may be 
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explained on the ground that the portions of agar placed in 
the peritoneal cavity along with the microorganism may have 
contributed considerably to increasing the size of the nodular 
lesions by acting as a foreign body. Some of my experi- 
ments support this idea. 

Concerning the large number of other published reports 
bearing on the subject of the biology of the microorganism 
of actinomycosis, it seems sufficient only to enumerate the 
names of the writers with such remarks as seem appropriate. 
With the exception of Schukewitsch and of Lignieres and 
Spitz, none of these writers have produced papers that present 
the thoroughness and abundance of detail that is shown by 
the work of Wolff and Israel. 

The reports of Aschoff,*^ Newjadomsky,®^ Urban,^^ Grillo,^ 
Harbitz*^ (5 cases), Bruns,®^ Berestneff,^ Krause,^ Levy®^ 
(5 cases), Sternberg®* (3 cases), and Hartman^ all indicate 
with a fair degree of certainty that they obtained cultures 
from human cases of microorganisms similar to or identical 
with those of Wolff and Israel. Among these might be 
classed the microorganism isolated by Norris and Larkin ^^ 
from a case that may have been acute pulmonary actinomy- 
cosis. From bovine cases similar results have been ob- 
tained by Grillo, Lignieres, and Spitz,® and by Schukewitsch.^ 
The last mentioned writer isolated an organism similar to that 
of Wolff and Israel in twenty-two out of twenty-five cases. 
From actinomycosis in dogs microorganisms of the same 
characters have been isolated by Lang and Manasse^® and by 
Bahr.^ From an abscess of the jaw of a horse Dean " iso- 
lated also a similar microorganism. 

Some of these writers made inoculation experiments with 
the cultures, and three of them (Aschoff, Grillo, and Dean) 
obtained results more or less similar to those obtained by 
Wolff and Israel. 

The culture results obtained by Kitchensky," Affanassiew 
and Schulz,^ Eberman,^* Foulerton,^^ Berestneff^ (bovine 
case), although not very satisfactory, indicate that they prob- 
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ably had to do with a microorganism similar to that of Wolff 
and Israel. 

In connection with the work of Affanassiew and Schulz it 
may be pointed out that the paper by Protopopoff and 
Hammer/® which reports their study of a culture said to be 
received from Affanassiew, is not instructive for our present 
purpose. 

Concerning the reports of Crookshank," Ziegler/* Prutz,*^ 
and V. Baracz,^ it may be said that what little cultural char- 
acters they describe for the microorganisms with which they 
worked are not inconsistent with the idea that their micro- 
organisms were closely related to the microorganism of 
Wolff and Israel. 

The papers of Mertens,*^ Tusini,^ and Vincent®* contain 
good internal evidence that the writers worked for some time 
with cultures of a microorganism not inconsistent with the 
microorganism of Wolff and Israel, and that their cultures 
becoming contaminated they thereafter proceeded to continue 
their work chiefly or exclusively with the contaminating 
microorganisms. Vincent's paper deals with cultures from a 
case of " Madura foot," which was presumably actinomycosis. 
The reports of Silberschmidt ^ are confusing and his 
descriptions are limited. He made culture experiments from 
thirteen human cases and four bovine cases. Some of his 
microorganisms showed some characters not inconsistent with 
the microorganism of Wolff and Israel, and some of his 
cultures showed signs that they were contaminated with 
bacteria. 

Mousselman and Lienaux ^ obtained cultures from a bovine 
case, Leith ^"^ and Jurinka®^ from human cases, which were 
obviously impure. Their descriptions show that they had to 
do with a microorganism whose properties were not incon- 
sistent with that of Wolff and Israel. 

Garten® seems, in my opinion, to have worked with a 
microorganism that was derived from some blood serum that 
he used to mix with gelatin to make plate cultures. 

The papers of Liebman,^ Van Niessen,®* Cozzolino," and 
Doepke®^ seem to indicate very clearly that the authors 
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worked with mixed growth of bacteria or with microorganisms 
that had contaminated their cultures. 

I find nothing of value in the papers of Brault,®'^ Hesse,® 
and Schurmayer. ^ 

The paper of Schurmayer obviously does not deal with a 
case of actinomycosis. 

The reports of th£ culture experiments of O. Israel,*^ 
Budjwid,^ Lanz,^ Doyen,^ Roussel,^ Dor,® Dor and Berard,* 
Delearde.^Karg*^ (second case), Abel,^ Marwedel,^ Well- 
eminsky ^ are very meagre and are of little value. 

The contents of the papers by Jelenewski,^ Alissow and 
Skworzow ^^ and of Kozerski ^^^ are known to me only by 
abstracts which do not indicate that they are of importance 
in the present analysis. 

Mandereau ^^ is said to have obtained cultures, but his 
paper apparently never was printed and the abstract gives no 
details of his cultures. 

The work of Berestneff ^^ is of interest because this writer 
believes that true actinomycosis is due to Nocardia infection 
in conformity with the observations of Bostroem, Gasperini, 
and others, notwithstanding none of his own culture experi- 
ments with typical actinomycosis support this view. In this 
paper he reports five cases of what he calls pseudo-actinomy- 
cosis. Four of these were apparently anatomically and 
histologically like cases of actinomycosis, and one of them, a 
bovine case, has already been referred to. The fifth case 
was a suppurative process involving the lung, in which masses 
of bacteria were present and obviously had nothing to do 
with actinomycosis. From the four undoubted cases ot 
actinomycosis he made cultures, and because he did not suc- 
ceed in isolating a Nocardia from any of them he regards 
them as cases of pseudo-actinomycosis. From only one of 
the cases, which was the bovine case already referred to in 
this analysis, does it appear that he obtained a pure culture, 
and the microorganism cultivated was not inconsistent in its 
characters with that of Wolff and Israel. Cultures from the 
three remaining cases seem to be more or less contaminated 
with bacteria, yet two of them show some indications that he 
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had to do with a microorganism similar to that described by 
Wolff and Israel. 

Lignieres and Spitz ^^ have published some remarkable 
observations which have a direct bearing upon the subject 
under discussion. From cases (number not stated) of a 
disease in cattle that they call " actinobacillose," which 
apparently differs in no respect from actinomycosis, except 
that the granules do not contain Gram-staining filaments, 
they have cultivated a small bacillus decolorizing by Gram's 
method and growing well, but not very characteristically, on all 
the usual culture media. Cattle inoculated with cultures of 
this bacillus developed lesions like those of the disease in 
which were found the characteristic club-bearing granules 
without filaments, and the disease is said to have been exactly 
reproduced by inoculation. These facts are supported in 
their paper by details of a large number of observations and 
experiments, and the remarkable evolution of masses of the 
small bacilli into the characteristic actinomycotic granule in 
the inoculated animal is objectively traced and described. 

Although these observations were confirmed without reserve 
by Nocard,^* I think that further confirmation is desirable. 
The possibility suggests itself that some of the club-bearing 
granules in their experimental lesions may have been carried 
over from the original lesion with the culture material. If it 
were not for the results obtained in inoculated animals the 
observations might be explained on the ground that they 
worked with one of the many contaminating bacteria which 
are apparently often intimately associated with the granules 
of actinomycosis, and that the disease studied was actinomy- 
cosis in which the granules examined had lost their con- 
tent of filaments and were obsolete or dead. Such granules 
must be familiar to all who have worked much with bovine 
actinomycosis. 

GENERAL REMARKS AND CONCLUSIONS. 

Branching filamentous microorganisms have been isolated 
in pure culture from thirteen (13) cases of actinomycosis in 
man and from two (2) cases in cattle. These microorganisms 
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seem to be all of one species, for the differences among 
the various strains are no greater than among various strains 
of tubercle or diphtheria bacilli. 

This microorganism grows well only in agar and bouillon 
cultures and in the incubator; in the other usual culture 
media and at room temperature it grows only very little or 
not at all. It is essentially an anaerobe. It does not form 
spore-like reproductive elements. In cultures its colonies 
are similar in character to colonies of the microorganism in 
the lesions of actinomycosis. If colonies of the microorgan- 
ism are immersed in animal fluids, such as blood serum and 
serous pleuritic fluid, the filaments of the colonies in imme- 
diate contact with the fluid may, under certain unknown con- 
ditions, become invested with a layer of hyaline eosin-staining 
material of varying thickness, and the filament may then 
disappear. Thus structures are produced that seem to be 
identical with the characteristic ** clubs " of actinomyces 
colonies in the lesions. 

Inoculation experiments on animals were made with the 
cultures of the microorganism from thirteen cases including 
the two bovine cases. All of these strains were found to be 
capable of forming the characteristic " club "-bearing colonies 
in the tissues of the experimental animals. These colonies 
were either enclosed in small nodules of connective tissue or 
were contained in suppurative foci within nodular tumors 
made up of connective tissue in varying stages of development. 
With the cultures from most of the cases nodular lesions 
identical in histological character with those of actinomycosis 
were produced in inoculated animals and with some of the 
cultures relatively extensive lesions, considering the size of 
animal. The most extensive lesions showed little progressive 
tendency, and in only a very few instances did multiplication 
of the microorganism in the body of the inoculated animal 
seem probable. In view of the negative or ambiguous results 
of those who have inoculated healthy animals with actinomy- 
ces directly from the lesions, it would seem that the results 
of the inoculation of animals with the cultures described in 
this paper afford as much proof as can be expected from 
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such experiments that the microorganism in the cultures was 
identical with the microorganism in the original lesions. 

From my own observations and from a study of the liter- 
ature I am of the opinion that but one species of microor- 
ganism is the characteristic infectious agent in typical 
actinomycosis, and that is one with the properties and char- 
acters herein described. This microorganism should retain 
the generic and specific name of Actinomyces bovis^ given it 
by Bollinger* and Harz. De Toni and Trevisan** consider 
the generic name Actinomyces untenable, because the generic 
name Actinomyce was given by Meyen,^^ in 1827, to a fungus 
described by him (Actinomyce Horkelii). Inasmuch as 
this generic term of Meyen has not received recognition as 
the tenable name of a genus in the literature of the fungi, the 
view held by De Toni and Trevisan seems to me to be based 
on an unreasonably strict interpretation of the principles of 
botanical nomenclature. 

Between Actinomyces from the human and bovine cases I 
have found no difference which seems to me to be sufficient 
to justify their classification as separate species. 

I do not accept the prevalent belief, based on the work of 
Bostroem, Gasperini, and others, that the specific infectious 
agent of actinomycosis is to be found among certain branch- 
ing microorganisms, widely disseminated in the outer world, 
which differ profoundly from Actinomyces bovis in having 
spore-like reproductive elements. I think that these should 
be grouped together as a separate genus with the name of 
Nocardia, and that those cases of undoubted infection by 
them should be called nocardiosis and not actinomycosis. 
The term actinomycosis should be used only for those inflam- 
matory processes the lesions of which contain the character- 
istic granules or '* drusen." That a Nocardia ever forms 
these characteristic structures in lesions produced by it in 
man or cattle has not been convincingly shown. 

Because the microorganism here described does not grow 
well on all the ordinary culture media and practically not at 
all at room temperature, I do not believe that it has its usual 
habitat outside of the body. It seems to me very probable 
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that Actinomyces bovis is a hormal inhabitant of the secre- 
tions of the buccal cavity and of the gastro-intestinal tract, 
both of man and animals, but I have no proof of this to offer 
at the present time. In these secretions it should not exist 
in the characteristic forms seen in the lesions, but it probably 
will be found in the form of fragmented filaments growing in 
company with bacteria, and not now differentiated from 
them. I believe that the part played by foreign bodies so 
frequently found in actinomycotic lesions is not that of the 
carrier of the microorganism into the tissues from without, 
but that the foreign body, by its traumatic and irritative 
effect furnishes a nidus in the tissues for Actinomyces which 
enters therein with the secretions from the buccal cavity and 
gastro-intestinal tract, develops into characteristic colonies, 
and produces lesions which we call actinomycosis. 

Concerning the clubs of the Actinomyces colony I may 
state that I am unable to decide whether they are an essential 
product of the microorganism itself, that is, a kind of product 
analogous to capsule formation among the bacteria, or a 
deposit upon the microorganism from the surrounding tissue 
and fluids. According to my observations animal fluids seem 
to be essential for their production. 

The chief function of the clubs or of the hyaline envelope 
surrounding the peripheral filaments of a colony of Actino- 
myces bovis is, I think, to protect the mass of the colony 
from the destructive action of the juices and cells of the 
tissue. It has been well shown by the work of Bostroem and 
others that the clubs are only formed when there is evidence 
of resistance on the part of the tissue toward the microorgan- 
ism. In rapidly spreading cases or disseminated cases of 
actinomycosis, as in Case I. of this paper, where the resist- 
ance of the tissues to the infection is apparently very slight, 
little or no club formation may occur, and the colonies may 
consist only of masses of naked filaments. 

Concerning the importance of the bacteria which are so 
frequently found accompanying the specific microorganism 
in the lesions I can say that in some cases I believe that 
they play an important part in the extension of the disease. 
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There is no doubt, however, that some cases of actinomy- 
cosis are pure infections with Actinomyces bovis, and I am 
sure that it alone is capable of acting as the sole infectious 
agent. 

The so-called spores, cocci, and bacilli, described by 
various writers in the granules or *' drusen " of Actinomyces 
directly from the lesions, are either products of degeneration 
and disintegration of the filaments of the specific microorgan- 
ism or are real micrococci and bacilli growing in symbiosis 
with it. 

In consideration of the fact that Actinomyces bovis has 
never been shown to ha ve a high d egree of virulence for 
experimental animals^j^»|)Ki MSQ^gtoofTer some expla- 
nation of the progr^^J^ character of aMk of the sponta- 
neous cases. In e/^naym|it mia||)||a pRfted out that in 
addition to the veqk upportant factor of <|^lvidual suscepti- 
bility or lack of ""^^"f^jthJl^ljfl^^ff^ ^^^ factors of 
secondary bacterial infec^M^HpWPWntmuous reinfection by 
way of sinuses connecting with the buccal cavity and with 
the gastro-intestinal canal may be of great importance. 
That such sinuses are common in actinomycosis is well 
known, and that repeated reinfections with this specific 
microorganism, as well as others, could thus easily occur is 
obvious, if the assumption be true that actinomyces bovis is 
a regular inhabitant of the buccal cavity and of the gastro- 
intestinal tract. 

[I am under obligations to Dr. C. A. Porter and other surgeons of the 
Massachusetts General Hospital for supplying me with material for study 
from their cases of actinomycosis. 

For material sent me from outside the hospital I am indebted to Dr. F. 
B. Mallory, Dr. Alexander Burr, Dr. W. R. Brinckerhoff, and Dr. Austin 
Peters, chief of the ^Massachusetts Cattle Bureau. 

To Dr. Oscar Richardson special acknowledgments are due for reliev- 
ing me of much of the routine work of the Clinico-Pathological Laboratory 
during the course of the special work upon which this essay is based. 

The photographs were made in the Clinico-Pathological Laboratory by 
Mr. L. S. Brown, for whose work I desire to record my thanks and 
appreciation.] 



Digitized by 



GoogI( 



THE MICROORGANISM OF ACTINOMYCOSIS. 51 



LIST OF REFERENCES. 

1. Mallory and Wright. Pathological Technique, 3rd Ed. 

2. Rivolta. Giorn. di Anat. Fisiol. e. Patol. degli Animali, 1875, vii, 

.98. 

3. Siedamgrotzky. Ref. Bostroem, Beitr. z. path. Anat. u. z. allgem. 
Path., 1891, ix, I. 

4. Bollinger. Centralbl. f. d. med. Wissensch., 1877, xv, 481. 

5. Perroncito. Deutsch. Zeitschr. f. Thiermed. u. vergl. 1879, ^» 33* 

6. Johne. Deutsch. Zeitschr. f. Thiermed. u. vergl. Path., 1881, vii, 
141. 

7. Gutmann. Ref. Prutz. Mitth. a. d, Grenzgeb. d. Med. u. Chir., 
1899, iv. 40. 

8. Israel. J. Centralbl. f. d. med. Wissensch., 1883, No. 27. 

9. Firket. Revue de Med., 1884, iy, 273. 

ID. Pertik. Wien. Med. 'Wochenscht. ^1885, No. 10, 307., 

11. Rotter. ReG Centralbl. f. Bakteriol.. 1888, iii, 446. 

12. Ullmann. ,Wilfn. Med. Presse, 1888, No. 49, 1770. 
13 Eve. Lancet, I889, Feb. 10, 328. 

14. Eftser. Berlin. Thierarztl. Wochenschr,, 1889, 26 Sept., 306. 

15. Bodamer. jour. C0015. Med. and Surg., 1889, x. 

16. Crookshank. M«a-.i)hif^ trans.,-t889, Ixxii, 193. 

17. Hanau. Correspondenzbl. f. schw. Aerzte, 1889, xix, 276. 

18. Bostroem. Beitr. z. path. Anat. u. z. allgem. Path., 1890, ix, i. 

19. Ponfik. Ref. Bostroem., loc. cit. 

20. Mosselman and Lienaux. Ann. de Med. Vet., 1890, Aout. 409. 

21. Belski. Ref. Jahresb. ges. Med., 1891, i, 683. 

22. Becue. De TActinomycose. Th^se de Lille, 1892. 

23. Dor. Gaz. hebd. de Med., 1893, 40. 

24. Mayo. Jour. Comp. Med. and Vet. Arch., 1893, xiv, 163. 

25. Gasperini. Proc.-verb. Soc. Tosc. di Sci. Nat., 4 March, 1894, and 
7 July, 1895, ix, 64 and 292. 

26. Minges. Tri-State Med. Jour. St Louis, 1895, ii, 263. 

27. Del^arde. Contribution a TEtude de TActinomycose. Th^se de 
Lille, 1895. 

28. Gangolphe. Ref. Berard. Gaz. des Hop., 1896, Nos. 26 and 29. 

29. Grillo. La Riforma medica, 189S, ii, Nos. 26, 27, 28. 

30. Doyen. Ref. Poncet and Berard. Traite Clinique de TActinomy- 
cose Humaine, Pseudo-Actinomycose et Botryomycose. Paris, Masson et 
Cie, 1898. 

31. Harbitz. Norsk Mag. for Laegevidensk., 1898, xiii, i. 

32. Prutz. Mitth. a. d. Grenzgeb, de Med. u. Chir., 1899, iv, 40. 

33. Silberschmidt. Zeitschr. f. Hyg. u. Infectionskrank., 1901, xxxvii, 

345- 

34. von Baracz. Arch. f. klin. Chir., 1902, Ixviii, 1050. 

35. Bahr. Zeitschr. f. Thiermed., 1904* viii, 47. 

36. Tusini. Arch. f. klin. Chir., 1900, Ixii, 249. 

37. Wolff and Israel. Virchow. Arch., 1891, cxxvi, 11. 



Digitized by 



GoogI( 



52 WRIGHT. 

38. Lachner-Sandoval. Ober Strahlenpilze. Inaugural Diss, Strass- 
burg, 1898. 

39. Eppinger. Ref. Zeigler. Beitr. z. path. Anat., 1890, ix. 

40. Dessy. La Settimana medica dello ** Sperimentale/' Firenze, 
March 28, 1896, 156. 

41. Aoyma and Miyamoto. Mitth. a. d. med. Facultat d. kaiserl. 
Japanisch. Univ. z. Tokio, 1902, iv, 237. 

42. MacCallum. Centralbl. f. Bakteriol., I. Abt., 1902, xxxi, 529. 

43. Birt and Leishman. Jour. Hyg., 1902. 

44. Trolldeiner. Zeitschr. f. Thiermed., 1903, xvii, 81. 

45. Horst. Zeitschr. f. Heilkunde. Abth. f. path. Anat, 1903, xxiv, 

157- 

46. Tuttle. Med. and Surg. Rep. Pi-esbyterian Hospital, N.Y., 1904, 
vi, 147. 

47. McDonald. Scot. Med. and Surg. Jour., 1904, xiv, 305-321. 

48. Schabad. Zeitschr. f. Hyg., 1904, xlvii, 41. 

49. Stokes. Am. Jour. Med. Sci,, 1904, cxxviii, No. 5, 861. 

50. De Ton! and Trevisan. Saccardo. Sylloge Fungorum, viii, 927. 

51. Gasperini. Ann. dell' Insti. d*Igiene speriment. della R. Univ. di 
Roma, 1892, ii, 167. Proc.-verb. Soc. Tosc. di Sci. Nat, Jfily 5, 1896. 

52. Karg. Ref. DUms. Deutsch. militararztl. Zeitschr., 1894, xxii, 145. 

53. Doria. Ann. deirinst. d'Igiene speriment. della R. Univ. di Roma, 
1891, 1. 

54. Liebman. Arch, per Ic Sci. med. 1890, xiv, 361. 

55. Sanfelice. Arch. f. wissensch. u. prakt. Tierheilk., 1896, xxii. 
Centralbl. f. Bakteriol., I. Abt., 1904, xxxvi, 355. 

56. Berestneif. Ref. Lubarsch and Ostertag. Ergeb. v, 666. 

57. Blanchard. Traits de Path, g^nerale. Bouchard, 1896, 853. 

58. Wolff. Deutsch. med. Wochenschr., 1894, xx. 

59. Aschoff. Berlin, klin. Wochenschr., 1895, xxxii. 

60. Newjadomsky. Ref. Lubarsch and Ostertag. Ergeb., v, 665. 

61. Urban. Miinch. med. Wochenschr., 1897, 124. 

62. Bruns. Centralbl. f. Bakteriol., I. Abt, 1899, xxvi. 

63. Berestneff. Prag. med. Wochenschr., 1899, ^^- 49» ^'9- 

64. Krause. Centralbl. f. Bakteriol., 1899, xxvi. 

65. Levy. Centralbl. f. Bakteriol., 1899, xxvi. i. 

66. Sternberg. Wien. klin. Wochenschr., igoo, xxiv. 

67. Hartman. Trans. Chicago Path. Soc, 1904, vi, 157. 

68. Ligni^res and Spitz. Arch, de Parasitol., 1903* vii, 428- Centralbl. 
f. Bakteriol , 1. Abt., xxxv, 294 and 452. 

69. Schukewitsch. Ref. Jahresber. d. gesam. Med., 1902, i, 711. 

70. Lang and Manasse. Ref. Levy. Centralbl. f. Bakteriol., 1899, 
xxvi. 

71. Dean. Trans Jenner Inst. Prevent. Med., ii. 

72. Kischensky. Arch. f. experim. Path. u. Pharmakol, xxvi. 

73. Affanassiew and Schulz. MUnch. med, Wochenschr., 1889, 418. 

74. Eberman. Materials upon the bacteriology of suppuration. (Rus- 
sian) Inaug. Diss. St. Petersburg, 1893. 

75. Foulerton. Trans. Path. Soc. London, 1902, liii, part i, 56 



Digitized by 



GoogI( 



THE MICROORGANISM OF ACTINOMYCOSIS. S3 

76. Neukirch. Ub«rStrahIenpiIze (Actinomyceten). StraBsburg, 1902. 

77. Berestneff. Ueber Aktinom^rkose und ihre Erreger. (Russian) 
Inaug. Diss. Moskau, 1897. 

78. Protopotoffu. Hammer. Zeitschr. f. Heilk., 1890, ii. 
79 Zeigler. Mfinch. med. Wochenschr., 1895, xlii, 373. 

80. Mertens. Centralbl. f. Bakteriol , I. Abt., 1901, xxix, 649 

81. Vincent. Ann. de Tlnst. Pasteur, 1894, viii. 

82. Jurnika. Mttth. a. d. Grenzgeb. de Med. u. Chir., 1896, i, 139. 

83. Garten. Deutsch Zeitschr. f. Chir., 1895, xii. 

84. van Niessen. Virchow. Arch., 1897, cl, 482. 

85. Cozzoiino. Zeitschr. f. Hyg. u. Infectionskrankh., 1900, xxxiii, 36. 

86. Doepke. Muench. med. Wochenschr., 1902, May 21, xiix and 1903, 
Dec. 32, 1, 2245. 

87. Brault. Arch, de Parasitol., 1899, ii, 535. 

88. Hesse. Deutsch. Zeitschr., f. Chir., 1892, xxxiv. 

89. Schiirmayer. Centralbl. f. Bakteriol., I. Abt., 1900, xxvi, 49. 

90. Israel, O. Virch. w. Arch., 1884, xcv, 140. 

91. Bujwid. Centralbl. f. Bakteriol., 1889, vi. No. 23. 

92. Lanz. Correspondenzbl. schw. Aertze, 1892, Nos. 10 and 11, 307 
and 339. 

93. Doyen. Trans. Int. Cong. Hyg. and Demog. London, 189X, 
Sec. 3. 

94. Roussel. De TActinomycose chez I'Homme en France. Th^se 
de Paris, 1891. 

95. Dor and Berard. La Province m^d., 1893, iS March. 

96. Abel. Munch, med. Wochenschr., 1897, No. 6. 

97. Marwedel. Beitr. z. klin. Chir., 1898, xxi, 561. 

98. Welleminsky. Deutsch. med. Wochenschr., 1902, No. 25. 

99. Jelenewski. Ref. Baumgarten Jahresber., 1901. 

100. Allisow and Skworzow. Ref. Lubarsch and Ostertag. Ergeb., 
1898. V, 664. 

loi. Kozerski. Ref. Baumgarten Jahresber., 1896, ii, 223. 

102. Mandereau. Mem. a TAcad. de med , 1887, Prix Daudet. Ref. 
Bull. Acad, de Mdd. 1887, xviii, 555. 

103. Berestneff. Zeitschr. f. Hyg. u. Infectionskrankh., xxiv, 94. 

104. Ligni^res and Spitz. Bull. Soc. centr. de m^d. v^t. Par., 1902, 
XX, 487. Revista de la Soc. m^d. Argentina, 1902. 

105. Nocard. Bull Soc. centr. de med. vet. Par, 1902, July and Nov., 
450 and 695. 

106. Meyen. Linnaea, 1827, ii, 433. 

107. Leith. Edinburgh Hosp. Rep., 1894, ii, 121. 

108. Nocard. Ann. de Tlnst. Pasteur, 1888, ii. 

109. Norris and Larkin. Jour. Exper. Med., 1900, v, 155. 



Digitized by 



GoogI( 



54 WRIGHT. 

DESCRIPTION OF PLATES. 
{^Photographs by Mr. Z. S. Braion.) 

Plate I. 

Fig. I. — A colon^r in a section of a sugar agar suspension culture, 
Case V. X 1,500. 

Fig. 2. — Gross appearances of sugar agar suspension cultures, Cases 
I., II., and III. 

Fig. 3 — A colony in a section of a sugar agar suspension culture, 
Case II. X 1,500. 

Fig. 4. — A colony in a section of a sugar suspension culture, Case IV. 

X750- 

Fig. 5. Two colonies in sugar agar culture. Case III. Preparation not 
stained. 

Plate II. 

Fig. 6. — A colony in a section of a sugar agar suspension culture. 
Case VII. X 750. 

Fig. 7. — A colony in a section of a sugar agar suspension culture. 
Case VIII. X 750 

Fig. 8. — A colony in a section of a sugar agar suspension culture, 
Case XV. x 1,500. 

Fig. 9. — A colony in a section of a sugar agar suspension culture. 
Case VI. X 750. 

Fig. 10. — A portion of a disintegrated colony m a sugar agar suspension 
culture. Case X. x 1,500. 

Fig. II. — A colony in a section of a sugar agar suspension culture. 
Case XIV. x 1,500. 

Fig. 12. — Two small colonies and the margin of a larger colony in a 
sugar agar suspension culture, Case XI. 

Plate III. 

Fig. 13. — A colony in a section of a sugar suspension culture, Case 
XII. X 1,500. 

Fig. 14. — *' Club " formation in a culture in serous pleuritic fluid, Case 
VI. Paraffine section, x 1,500. 

Fig. 15. — "Club" formation in a culture in human blood serum, Case 
V. ParaflSne section, x 1,500. 

Fig. 16. — A colony in a section of a sugar agar suspension culture. 
Case XIII. X 1,500. 

. Figs. 17, 18, and 19. — Smear preparations from bouillon cultures, Cases 
XIV., III., and XV., respectively, x 1,500. 

Plate IV. 

Figs. 20, 21, 22, 23, 24, and 25. — Smear preparations from bouillon cul- 
tures. Cases I., II., IV., V., VI., and VIT., respectively. All x 1,500. 
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Plate V. 

Figs. 26, 27, 28, 29, and 30. Smear preparations from bouillon cultures, 
Cases VIII., X., XI., XII., and XIII. All x 1,500. 

Fig. 31. — Surface colonies on agar and on coagulated L6ffler*s blood 
serum. 

Plate VI. 

Figs. 32, 33, 34, 35, and 37. — "Club" formation in cultures in blood 
serum or in serous pleuritic fluid, Cases VII., VIII., IV., and XIV. 
Parafline sections, x 1,500. 

Fig. 36. — Portion of a colony with very long '* clubs" in a lesion in the 
peritoneal cavity of a guinea-pig, Case IV. Paraffine section, x 1,500. 

Plate VII. 

Fig, 38. — Section of a nodule in the peritoneal cavity of a guinea-pig. 
The dark masses are colonies of actinomyces, Case VI. Paraffine section. 
Very low magnification. 

Fig. 39. — A section of a typical actinomycotic lesion involving the liver 
in a guinea-pig. The colonies of actinomyces are seen lying in abscesses 
which are invested by connective tissue. The opening at the left is a 
small dilated bile duct, Case XII. Paraffine section. Low magnification. 

Plate VIII. 

Fig. 40. — Appearances of isolated colonies on the surface of agar slant 
cultures. The microorganisms are from four different cases. 

Fig. 41. — Colony of actinomyces with well-developed "clubs" at the 
periphery in a nodule in the peritoneal cavity of a guinea-pig inoculated 
with a culture from Case XII. Paraffine section. Low magnification. 

Fig. 42. — Large *• clubs " in process of degeneration at the margin of a 
colony of actinomyces in a nodule in the peritoneal cavity of a guinea-pig 
inoculated with a culture from Case VIII. Paraffine section, x 1,500. 

Fig. 43. — A colony of actinomyces in a nodule in the peritoneal cavity 
of a guinea-pig inoculated with a culture from Case XL The peripheral 
** clubs** are shown. Paraffine section. Low magnification. 

Fig. 44. — A colony of actinomyces with peripheral "clubs " in a lesion 
in the peritoneal cavity of a guinea-pig inoculated with a culture from 
Case VIII. Paraffine section. 

Fig. 45. — A typical '* club "-bearing colony of actinomyces in a lesion 
of the peritoneal cavity of a guinea-pig inoculated with a culture from 
Case IV. Paraffine section, x 325 Aprox. 

Plate IX. 

Fig. 46. — A section of the actinomycotic lesions in the tongue of a 
rabbit inoculated with a culture from Case II. Paraffine section. Low 
magnification. 

Fig. 47. — Smear preparation from plain bouillon culture, Case I., show- 
ing the peculiar olive and pear-shaped swellings at the ends of the short 
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rods. This was a rather old culture, and these swellings were a prominent 
feature of this strain of actinomyces in such cultures. High magnifica- 
tion. 

Fig. 48. — Large ** clubs," some with central filaments. At the periph- 
ery of a colony of actinomyces in a lesion in a guinea pig inoculated with 
a culture from Case Vil. Paraffine section, x 1*500.^ 

Fig. 49. — Large *' clubs '* at the margin of a colony in a nodule in the 
peritoneal cavity of a guinea-pig inoculated with a culture from Case XHL 
Paraffine section, x 1,500. 

Fig. 50. — A colony of actinomyces with " clubs" at the periphery in a 
nodule in the peritoneal cavity of a guinea-pig inoculated with a culture 
from Case VIL Paraffine section. Low magnification. 

Fig. 51. — ** Clubs " at the margin of a colony of actinomyces in a lesion 
in the peritoneal cavity of a rabbit that had been inoculated from a culture 
from Case L One of the *' clubs" has a remarkable shape. Paraffine 
section, x 1,500. 

Plate X. 

Fig. 52. — A colony of actinomyces in a nodule twenty-eight days old 
in the peritoneal cavity of a guinea-pig inoculated with a culture from 
Case XIV. (Bovine Case). The ** clubs " are well developed and show 
some indications of stratification. Paraffine section, x 750 Aprox. 

Fig. 53. — Long slender '* clubs " at the periphery of a colony of actino- 
myces in a lesion in the peritoneal cavity of a guinea-pig that had been 
inoculated with a culture from Case III. Paraffine section, x 1,500. 

Fig. 54. — ** Clubs" at the periphery of a colony of actinomyces in a 
nodule in the peritoneal cavity of a guinea-pig that had been inoculated 
with a culture from Case V. Paraffine section, x 1,500. 

FiG. 55. — A colony of actinomyces with well-developed peripheral 
** clubs" in a lesion in the peritoneal cavity of a guinea-pig inoculated with 
a culture from Case IV. Some of the ** clubs " contain stained filaments. 
Paraffine section, x 750. 

Fig. 56. — Colonies of actinomyces with well-developed ** clubs" in a 
lesion in the tongue of a rabbit that had been inoculated with a culture 
from Case 11. Paraffine section, x 750. 

Fig. 57. — Portion of the margin of a colony of actinomyces in a lesion 
in a guinea-pig that had been inoculated with a culture from Case VU. 
The felt-work of filaments forming the mass of the colony as well as the 
peripheral *' clubs" are shown. The " clubs" are large and their surfaces 
beset with small spicules or spines, the result of degenerative changes in 
the substance of the *' clubs." Paraffine section, x 1,500. 
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PUBLICATIONS 



Massachusetts General Hospital, 



BOSTON 



Volume I. FEBRUARY, 1906. Number 2. 



INTRAPLEURAL LIPOMA; ACUTE PERICARDITIS; 
^ PERICARDIAL EXPLORATION.* 

R. H. FiTZ, M.D., of Boston, 

It is well known that in certain individuals, especially the 
obese, a large quantity of fat tissue may be found beneath 
the pleura, and it is easily conceived that a lipoma might be 
developed from this subpleural fat. Cruveilhier,^ indeed, 
mentions the occurrence of fatty tumors of the diaphragm 
which have forced their way through the fibers of this muscle 
from the subperitoneal fat, at times accumulated behind the 
ensiform cartilage. The attached peritoneum is stated to 
>h- form a true hernial pouch ready to receive the abdominal 

viscera. 

A rounded, lobulated, subpleural lipoma somewhat larger 
than a plover's egg was found by Clark * in the right pleural 
cavity of a woman, aged sixty-five years. Its " base was 
spread out between the muscle fibers of the diaphragm like 
the mycelium of a mushroom," and the tumor resembled, " at 
first sight, a diaphragmatic omental hernia." He calls atten- 
tion to a normal " outgrowth of fat from the diaphragm 
situated on the right side anteriorly close to the reflection of 
the pericardial pleura on to the diaphragm. This may, in 
cases of general obesity, become occasionally so increased in 
^ amount as almost to assume the appearance of a fatty tumor, 

but does not, 6f course, constitute a true tumor, since it is 
but part of a general physiological process." 



*AIso published in the American Journal of the Medical Sciences. November, 1905, 
Vol. cxxx, p. 785, and in the Transactions of the Association of American Physicians, 
1905, Vol. XX, p. 57. 

1 Trait6 d'anat. path, g^n., 1856, tome iii, p. 31a 

* Transactions of the Pathological Society of London, 1887, Vol. xxxviii, p. 324. 
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Conner* records a somcwhait similar observation. He 
found in an elderly woman, who died of cerebral hemorrhage, 
a sessile, fatty tumor measuring 4x3 centimeters. It was 
covered by pleura and projected from the diaphragm into 
the left pleural cavity a little to the left of the apex of the 
heart. At its base there appeared to be a deficiency in the 
diaphragm, which was offered as a possible explanation of 
the origin of the tumor. 

The subpleural fat along the intercostal spaces is often 
abundant, and Rokitansky * states that, at times, it projects 
into the pleural cavity as notable, lobulated masses. 

Lancereaux * knows of but one well-authenticated instance 
of a subpleural lipoma. Chiari* is stated to have observed 
in an elderly female a pendulous lipoma of the size of a wal- 
nut projecting into the pleural cavity from the seventh left 
rib. 

The subpleural lipoma of the costal wall may become so 
large as to be of practical importance, as illustrated by the 
experience of Czerny.* This surgeon removed a lipoma of 
the size and shape of a man's head from below the left 
shoulder-blade of a male patient, eighteen years old. The 
tumor was of rapid growth and was found at the operation to 
be continued into the thorax between the seventh and eighth 
ribs, which were separated by a gap of the size of a hen's 
egg. The patient died of septic pleurisy, and the subpleural 
cavity within the chest, from which the innermost portion of 
the tumor was removed, contained several sinuses. The 
growth was considered to have proceeded from the endotho- 
racic fascia beneath the pleura. Several years later a like 
experience was published by Plettner * as having been met by 
Volkmann in the practice of another surgeon. An elderly 
woman had a lipoma of the size of a child's head projecting 
from the left wall of the thorax. At the operation it was 

' Proceedings of the New York Pathological Society, 1897-98. p. 43. 

* I/shrb. d. path. Anat., 1861, Bd. iii, p. 39. 

* Trait6 d'anat path., i879-«i, tome ii, p. 147. 
^Gussenbauer, Arch. f. klin. Chir., 1892, Bd. xliii, Festschr. 233. 

* Wien. med. Woch., 1875. Bd. xxv. p. 166. 
•Inaug, Diss., Halle. 1889. 
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found to be prolonged into the chest by a pedicle between 
the fourth and fifth ribs in the axillary line. The outer por- 
tion of the tumor was removed, but the patient died of septic 
pleurisy and pericarditis due to an ichorous inflammation of 
the pedicle. At the autopsy the latter was found to be con- 
tinued into a flattened subpleural lipoma as large as a hen's 
egg. Gussenbauer^ examined a female patient, aged twenty- 
nine years, who had a tumor at the upper border of the left 
mammary gland. It was of the size of a nut and lay in the 
second intercostal space between the edge of the sternum 
and mammillary line, beneath the mammary gland and the 
pectoral muscles. The latter structures could be moved 
over the tumor, which could not be displaced from the tho- 
racic wall. Three years later the patient again was seen, the 
tumor having become enlarged in the meantime, and espe- 
cially within the previous months. It was regarded as an 
encapsulated lipoma proceeding from the second intercostal 
space, on account of its mobility, consistency, lobulated sur- 
face and place of fixation. Its matrix was considered to be 
the subpleural fat tissue, as in the case reported by Czerny, 
which Gussenbauer also had seen, and in accordance with the 
previously mentioned statement of Rokitansky concerning 
the subpleural fat. At the operation a pedicle twice as thick 
as the finger was extended from the tumor into the chest 
through the widened second intercostal space. Traction 
upon the pedicle brought to view a portion of the intra- 
thoracic tumor. The latter was enucleated by the finger 
from its subpleural attachments and was removed. It was a 
little smaller than the outer tumor, about the size of a man's 
fist, and was contained within a subpleural cavity. The 
entire tumor was twice as large as the fist, and weighed over 
five hundred grams. The patient recovered. 

The fat tissue of the mediastinum also is known to have 
served as the place of origin of intrathoracic lipomata which 
have projected externally from the wall of the chest, and 
have been submitted to surgical treatment. Cruveilhier* 

^ Log. cit., p. 322. 
* Loc. cit., p. 315. 
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States that during an operation for the removal of a lipoma 
in front of the sternum the surgeon found several prolonga- 
tions continued from It along the edges of this bone into the 
anterior mediastinum. Most of these were withdrawn and cut 
off. The patient died of suppuration of the anterior medias- 
tinum. He mentions^ also that Morel-Lavall^e success- 
fully removed from the sternal region the superficial portion 
of a lipoma which was continued into the anterior mediasti- 
num by a prolongation which was not disturbed. 

Kronlein^ reports the case of a female infant, aged one 
year, operated upon by Langenbeck. At the age of six 
months a small tumor near the right breast was noticed by 
the parents. It grew rapidly, and at the time of operation 
formed a lobulated mass extending from the right axillary 
line to three centimeters beyond the left sternal edge, and 
from two fingers' breadth below the right clavicle to the 
xiphoid cartilage. At the left of the tumor there was dul- 
ness on percussion, preventing an accurate determination of 
the outlines of the heart. The apex beat was palpable in the 
sixth interspace, two centimeters outside the mammillary line. 
The tumor increased considerably in size in the course of five 
days, and Langenbeck suggested its probable lipomatous 
character and congenital origin from the anterior mediasti- 
num with subsequent perforation of the thoracic wall. On 
exposure of the tumor it was found to be continued into the 
chest through the third intercostal space, one centimeter from 
the right sternal edge, by a pedicle as thick as the thumb. 
The pedicle was cut across at the level of the ribs, and the 
external tumor removed. The infant died of erysipelas. At 
the autopsy a rounded lipoma as large as a child's head, and 
covered with a firm, fibrous capsule, was found completely 
filling the anterior mediastinum, and continuous with the ped- 
icle above mentioned. It projected two to three centimeters 
beyond the right sternal edge, and filled almost the entire 
anterolateral portion of the left thoracic cavity, leaving only 
a small space below and behind, in which lay the compressed 
lung and the displaced heart. 

1 Loc. cit., p. 32a. 

"Arch. f. klin. Chir., 1877, Bd. xxi. Supplement, 157. 
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The following unique case shows that subpleural lipomata 
may have a medical as well as a surgical interest. The 
patient, a fisherman, aged thirty-four years, lean, always well 
with the exception of a " typhopneumonia," entered the 
Massachusetts General Hospital Jan. 4, 1905. He had been 
seized with a severe chill ten days previously, followed by 
pain across the chest aggravated on deep inspiration. There 
was a distressing cough, with rusty sputum and considerable 
dyspnoea. The physical signs indicated consolidation of the 
left upper lobe. 

In the lower left axilla, corresponding to the region of the 
inferior third of the lower lobe of the lung, there were dul- 
ness on percussion and absence of respiratory and vocal 
sounds. The midaxillary region was occupied by a wedge 
of normal resonance and respiratory sounds, with its apex in 
the vicinity of the left nipple. There were dulness, dimin- 
ished fremitus, and feeble vocal and respiratory sounds in the 
left back between the angle of the scapula and the spine. 
Numerous medium, moist rales were heard at the base of the 
left lung behind. The left border of cardiac dulness was four 
and three-quarter inches from the median line, and the right 
border of dulness was at the right sternal edge. The apex 
beat was audible in the fifth intercostal space four and one- 
half inches to the left of the median line. The heart sounds 
were regular, rapid, and distant; the second sound was strong 
at the apex. Adventitious sounds were not heard. There 
were 41,200 leucocytes per cubic millimeter and eighty per 
cent of hemoglobin. 

During the subsequent four days the temperature fell from 
104** to 1 01**, near which latter point it persisted. In the 
same period of time the pulse fell from 145 to 100, near 
which rate it subsequently remained. The respiration at first 
was from 50 to 35, but after five days ranged from 25 to 30, 
until within two days of his death, when it rapidly rose to 45. 
Death occurred two weeks after entering the hospital. 

For a few days he was mildly delirious, the white count 
remained high, the signs of consolidation persisted, but on 
the fifth day the failure to improve and the faintness of the 
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heart sounds suggested the possibility of an acute peri- 
carditis. 

The general condition of the patient then became some- 
what better, but the physical signs persisted and the leuco- 
cyte count remained high. Attention was constantly directed 
to the pericardium, as well as to the lungs and pleurae, in 
search of an explanation of the persistent elevation of tem- 
perature, and the continued leucocytosis. 

Ten days after entrance and the twentieth day of the 
disease it was noted that the signs of consolidation continued 
in the left lung. The right border of cardiac dulness re- 
mained at the right sternal edge, the cardiohepatic angle was 
obliterated, and the heart sounds were faintly heard. The 
pulse became paradoxical. Although dulness persisted in 
the left back between the angle of the scapula and the spinal 
column, the vocal resonance and fremitus and the respiratory 
sounds were normal. 

On the following day, the twenty-first of the disease, the 
pericardium was tapped in the fifth interspace near the left 
border of the sternum, and again in the left fourth interspace 
some two inches from the sternal edge. Although the can- 
nula entered at least an inch and a half in each place, and 
. the surface of the heart was reached, there was no escape of 
fluid. Two days later, in consequence of attacks of dys- 
pnoea and cyanosis, although there was no change in the 
physical examination of the chest, the exploratory trocar and 
cannula were inserted through the sixth left interspace in the 
axillary line into the subjacent area of dulness with the 
thought that pus might be present. The instrument entered 
readily between two and three inches and the tip was moved 
about freely. After withdrawal of the trocar no fluid escaped, 
nor did air enter the cannula. The trocar was reinserted and 
withdrawn and a second attempt at aspiration was made, but 
without effect. When the cannula was removed it was found 
to contain a fragment of soft material suggesting fibrin, but 
which, on microscopic examination, proved to be fat tissue. 

My assistant. Dr. Beals, was asked to explore the pericar- 
dial cavity from the left xiphicostal angle after the patient's 
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death, which took place the same day. He withdrew about 
a pint of creamy pus. 

A post-mortem examination was made by Dr. James H. 
Wright, from whose record the following abstracts are made : 
" On opening the pericardium a large amount, probably five 
hundred cubic centimeters, of yellowish opaque fluid gushes 
forth. . . . Adherent to the inner aspect of the pericar- 
dial sac and to the surface of the heart everywhere is a dirty 
yellowish, finely shaggy or rough fibrinous layer one to three 
millimeters thick. . . . The epicardial fat over the right 
ventricle near the pulmonary artery is much larger in amount 
than normal, forming a layer three or four millimeters thick. 
. . . Attached to the pericardium on the left side and 
apparently continuous with the fat tissue of the superior 
mediastinum is a large mass of fat tissue of about the volume 
of a new-born child's head, divided by delicate connective 
tissue septa into larger and smaller lobules. It evidently 
occupied the inferior and anterior portions of the left pleural 
cavity, the left lung being behind and above it. The inferior 
lobe is of about one-third the normal volume. . . . On 
section it is dark red in color, moist and not obviously atel- 
ectatic. The appearance of this lobe of lung suggests rather 
a hypoplasia than atrophy and atelectasis. The large 
amount of fat tissue just referred to is more or less adherent 
by fibrous adhesions to the diaphragm, to the pericardium, 
to the parietal pleura, and to the inferior lobe of the left 
lung. Portions of it were left in the body on removal of the 
thoracic viscera. As far as could be determined the shape 
of the mass of fat tissue was more or less that of a pear, 
the small extremity being attached most firmly to the exter- 
nal surface of the pericardial sac along a line extending 
from the anterior mediastinum in the region of the pulmo- 
nary artery (where it seemed to be continuous with the fat 
tissue of the pericardium) downward on the left side toward 
the posterior mediastinum. The mass of fat tissue appeared 
to be covered in places by a thin, shiny layer resembling the 
pleura. The superior lobe of the left lung is voluminous 
and extremely resistant to the touch. On section the cut 
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sur/ace is grayish, granular, firm, and when scraped with a 
knife yields a rather thin, reddish fluid. The pleural surface 
of the superior lobe is grayish and opaque, not shiny. 
. . . Fluid of pericardium aspirated post-mortem shows 
growth of pneumococci by culture. . . . Most of the 
air cells in the section from the superior lobe of the left lung 
contain an exudate consisting chiefly of fibrin in dense 




Intrapleural lipoma proceeding from the fat tissue of the superior mediastinum. 

strands and masses. In a few places there is an outgrowth 
of fibrous tissue into the air cells, not sufficiently extensive 
to justify calling the condition organizing pneumonia. The 
appearances in the section indicate a lobar pneumonia in 
which resolution has not been thoroughly established." 

It is evident from the history of the patient and from Dr. 
Wright's examination that a pneumococcal pericarditis 
developed without characteristic symptoms or signs in the 
course of an acute pneumonia of the left upper lobe and 
that the resolution of the latter was delayed. Owing to the 
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persistent solidification of this lobe and the presence of a 
large intrapleural lipoma of mediastinal origin the pericardial 
exudation was not enabled to cause a lateral increase of 
pericardial dulness. On the contrary, as was made evident 
by aspiration, the fluid was accumulated behind and below 
the heart. 

The congenital origin of the lipoma is indicated by the 
accompanying hypoplasia of the lower lobe of the left lung. 
Its discovery was wholly unexpected, although the physical 
signs and the result of aspiration would permit a diagnosis in 
a second case. Its significance to the physician lies in its 
presence being a satisfactory explanation for an unusual 
distribution of pericardial exudation, and its localization offers 
an opportunity of error in the diagnosis of a circumscribed 
pleuritic exudation. 

It is a matter of common knowledge that even considerable 
quantities of liquid pericardial exudation occasionally escape 
recognition. Characteristic symptoms may lack and the 
heart adapt itself to the encumbrance of moderate accumula- 
tions of fluid, and, as a rule, the quantity present is small. 
Pericardial paracentesis, therefore, is of relatively infrequent 
occurrence. During a period of thirty-four years at the 
Massachusetts General Hospital there are* noted in the index 
of the records one hundred and fifty cases of acute pericar- 
ditis, of which fourteen were tapped ; five of these died, four 
were discharged much relieved, two relieved, and three well. 
In four cases no fluid was obtained, while in the remaining 
eight quantities varying from one drachm to one quart were 
removed. In six cases less than four ounces were obtained. 

Since October, 1896, evidence of acute pericarditis has 
been noted in twelve autopsies. The largest quantity of fluid 
found was nearly one pint, and in the patient concerned the 
existence of a pericarditis was not suggested until the day of 
death. In a second instance a half-pint was present, but in 
the majority of the cases the quantity of fluid observed was 
less than five ounces. 

The diagnosis of an exudative pericarditis is determined 
by rational signs indicative of an infectious process and by 
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physical signs calling attention to the seat and extent of the 
exudation. The rational signs alone are not to be depended 
upon to direct suspicion to the pericardium, since pericarditis 
usually is secondary to an inflammatory process elsewhere, 
for example, in the lung, pleura, or peritoneum, the symp- 
toms of which are likely to mask those proceeding from the 
pericardium. 

Especially significant in the etiology of the cases tapped 
in the hospital were acute pneumonia and rheumatism, each 
in four cases, while the pericarditis was regarded as primary in 
three instances. The diagnosis is comparatively easy when 
the course of the disease can be traced from the initial pain 
and friction sound to the gradually increasing area of cardiac 
dulness of characteristic outline, with fading rub and increas- 
ing remoteness of cardiac sounds. It is rendered more diffi- 
cult when the adherent lungs prevent the lateral distention 
of the pericardial sac, the adjacent lung is solidified, the 
pleural cavity contains an exudation or the anterior wall of 
the heart is united to the parietal pericardium by old or 
recent adhesions. To these familiar obstacles a new source 
of difficulty is to be added, viz. : the intrapleural lipoma, 
especially when it attains the size and position shown in the 
case here reported, as well as in that of Kronlein-Langen- 
beck. 

The experience above recorded indicates the essentially 
exploratory nature of pericardial paracentesis and empha- 
sizes, the importance of a thorough exploration in doubtful 
cases. As usually performed, the needle is inserted into the 
fourth or fifth left intercostal space near the sternal edge or 
some two inches from it. The failure to obtain fluid at these 
points in the case here reported led to the assumption that 
the exudation was largely fibrinous. The absence of an in- 
creased area of dulness at the right of the sternum negatived 
the thought of tapping at Rotch's point in the fifth right 
interspace, one and one-half inches from the sternum. The 
positive result of the post-mortem puncture in the left xiphi- 
costal angle makes it obvious that this way into the peri- 
cardium should always be favored in cases of suspected 
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exudation, if not in the first instance, certainly when aspira- 
tion at other points has proven ineflfectual. 

Larrey ^ originally recommended this route for pericardial 
drainage, and gave specific directions for performing the 
operation. He was led so to do from having successfully 
drained in this region a stab wound, which gave satisfactory 
evidence of communicating with the pericardial cavity. 
Roberts,^ however, objected to paracentesis in this situation 
unless the case were exceptional, from the possibility of 
wounding the diaphragm and liver, and from the difficulty 
of determining the edge of the ensiform cartilage in fat per- 
sons. In two cases in which I have punctured the pericar- 
dium in the left xiphicostal angle, although fluid was not 
opXa'i^cd, no ill efTect followed, and the condition of the 
patienls improved temporarily, at least, after the exploration 
was made. 

From the facts above narrated, and from those reported 
by F. C. Shattuck' and others, an exploratory incision in 
the xiphicostal region seems advisable in urgent cases when 
exploratory puncture has afforded no relief. Roberts * rec- 
ommended exploratory incision as far as the pericardium 
when there was a doubt between a large pericardial exudation 
and a dilated heart. More recently he states '^ that incision 
is better than aspiration, even when the affection is not 
supposed to be purulent. Brentano * advocates in all cases 
pericardial incision with previous costal resection as less 
dangerous than paracentesis, and Weintraud ^ prefers incision 
to paracentesis. Although Roberts ® now is in favor of ex- 
ploratory aspiration in the upper part of the left xiphoid 
fossa, he considers that this region does not afford room 
for incision and drainage. Ogle and Allingham,* on the 

> Clin. Chir., 1829, tome ii, p. 303. 

' Paracentesis of Pericardium, 1880, p. 66. 

•Transactions of the Association of American Physicians, 1897, Vol. xii,pp. 193, 196. 

• Annals of Anatomy and Surgery, 1881, Vol. iv, p. 250. 

•The American Journal of the Medical Sciences, 1897, Vol. cxiv, p. 649. 

• Deutsch. med. Woch., 1898, Bd. xxxii, p. 507. 

' Lehrb. d. klin. Untersuch. Meth., 1905, Bd. ii, p. 380. 

"The American Journal of the Medical Sciences, 1897, Vol. cxiv, p. 652. 

• Lancet, 1900, Vol. i, p. 693. 



Digitized by 



GoogI( 



68 FITZ. 

contrary, recommended the plan of reaching the pericardium 
originally outlined by Larrey, followed by the removal of 
two inches of the seventh left costal cartilage, if necessary. 
Latham and Pendlebury^ reported the successful perform- 
ance of this operation with a vertical instead of an oblique 
incision and the removal also of two inches of the sixth 
costal cartilage, and Pendlebury^ has operated upon two 
additional cases, one of which recovered. 

Mintz* also has successfully drained the pericardium in 
the region recommended by Larrey. 

There is, therefore, no doubt that aspiration through the 
left xiphicostal space has disclosed pericardial exudation 
which was not made evident by puncture elsewhere, and that 
successful drainage has been established through the^ao)^ 
region. Consequently this route is to be recommended for 
exploratory aspiration, incision and drainage, since it gives 
ample room (by resection of the costal cartilage, if nec- 
essary), IS free from risk to the pleura and peritoneum, and 
enables injury of the internal mammary vessels to be avoided 
or controlled. In critical cases when aspiration causes no 
outflow of fluid and the tip of the instrument can be moved 
about within the pericardium exploratory incision should 
speedily follow. 

1 Ibid., 1903, Vol. i, p. 798. 

* Ibid., 1904, Vol. ii, p. 1145. 

s Centralbl. f. Chir., 1904, Bd. xxxi, p. 59. 
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THREE CASES OF TUMOR OF THE SPINAL CORD OPERATED 
ON WITH GOOD RESULT.* 

J. CoLUNs Warren, M.D,, of Boston^ Mass, 

The satisfactory result obtained by operation in each of 
these three cases makes a brief report of their symptoms and 
subsequent histories of some interest. In two, extrameduUary 
and easily enucleable tumors were found, and the symptoms 
of pressure on the cord have been relieved. In the third 
case, in which the symptoms were known to be caused by an 
extensive intramedullary growth, a palliative operation gave 
complete relief to a most distressing condition and seemed to 
arrest a progressing paralysis. 

Case I., in which operation was done just seven years ago, 
and Case III., in which operation was done seven and a half 
years ago, were reported by James J. Putnam and myself in 
the American Journal of Medical Science in October, 1899, 
but as the subsequent histories of both have been followed 
to the present time, a further statement seems warrantable. 

Case I. — The patient was a lady of fifty at the time of operation. 
The first distinct symptom of her trouble had occurred about a year and 
three months previously, in the onset of severe attacks of pain, which 
gradually increased in frequency. This pain was most severe in the 
region of the lower left ribs, the left side of the abdomen and groin. 

The wide extent of the pain is interesting, for it was not confined, as 
is sometimes the case, to a definite nerve area. The next striking 
symptom appeared about six months later, when the patient began to 
have difficulty in walking, due to an inability to lift the left foot ; and 
, from that time on the pain increased in severity, until any movement of 
the body caused great distress and walking became impossible. At the 
time she was referred by Dr. Putnam for operation she was in a helpless 
condition, unable to stand, and in constant pain. The deep reflexes were 
much exaggerated, there was impairment of sensibility \n the area of the 
lumbar nerves, and the bladder was only partially under control. Opera- 
tion was done in June, 1898, and by laminectomy the dura in the region 
of the eighth, ninth, and tenth dorsal vertebras was exposed. The dura 
was incised at the level of the ninth dorsal vertebra, where a swelling was 

• Reprinted from American Medicine, Vol. x, No. 9, p. 349, Aug. 26, 1905. 
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noticeable, and from beneath a fibroma was removed, which, lying in the 
meshes of the pia, had offered firm pressure on the left and posterior 
surfaces of the cord. The tumor was about the size and shape of an 
olive. 

The recovery in this case has been practically complete, the history 
having been one of slow but progressive improvement. She is in fine 
health, and the only suggestion of her old trouble is in an involuntary 
twitching and drawing up of the left foot, which is most noticeable when 
she is fatigued. Her gait is normal, but when fatigued she still assumes 
a stooping position. There is no undue excitability of the deep reflexes, 
motion is unrestricted, and sensibility is normal. / 

\ However, for less than a year has she been completely free from the 
pain which persisted so long after operation. That has been a striking 
feature of the convalescence. For the first few months, with the return 
of voluntary motion in the legs, there was associated most distressing 
cramps of the muscles. Up to within two years, she has been unable to 
walk more than very short distances without great fatigue and pain. 

It seems in this case as if the restoration of function of the 
injured cord, though now practically complete, had been very 
slowly established, and in this respect it offers marked con- 
trast to the following case : 

Case II. — This patient, a married woman of twenty-seven, entered ^ 

the Massachusetts General Hospital on Dec. 2, 1904, having been 
sent by Dr. Putnam for operation. Her history was briefly as follows : 
For about two years she had . suffered from pain in the left side, over the 
lower ribs and upper abdomen, var)'ing at times in intensity and location, 
and strongly suggestive of nerve-robt irritation. 

Six months before she first noticed numbness of the toes of both feet, 
and for three months there had been increasing difficulty in walking, due 
to a dragging of the left foot. For a few days there had been constant 
pain in the back and complete inability to walk. There was marked 
impairment of sensibility of both legs and on both sides of the abdomen. 
The knee-jerks were lively and ankle-clonus was present. She was unable 
to move either leg, but the spastic condition was demonstrated on at- 
tempted manipulation. Four days later (December 6) laminectomy was >^ 
performed, and the cord at a level of the seventh, eighth, and ninth 
dorsal vertebras exposed. The dura was incised with the escape of con- 
siderable cerebrospinal fluid, and at a level of the eighth vertebra a soft, 
dark-reddish tumor about three-fourths of an inch long and the width of 
the canal appeared. This mass was removed, and the cord was seen to 
be* much compressed, pushed to the left and flattened. 

Dr. W. F. Whitney reported the growth •* to consist of a very cellular 
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fibrous tissue with numerous small vessels, and concentric concretions in- 
filtrated with lime salts — a psammoma/^ 

The progress toward recovery in the case has been rapid. At the 
present time (six months after operation) the patient considers herself 
practically well. She walks about with an apparently normal gait and 
without support of any kind, and is able to attend to her household duties. 
Although the knee-jerks are still increased, ankle-clonus has disappeared 
and sensibility seems normal over the legs and abdomen. Movements of 
the legs are unrestricted. A very striking feature of the convalescence 
has been an entire freedom from pain, so persistent before operation, 
which formed such a distressing symptom in the first case reported. 

Case III. — This case is mentioned to show the beneficent result of 
laminectomy done as a palliative measure for the relief of agonizing pain 
in a man known to have an extensive intramedullary growth of the 
cord. 

The patient is now aged forty-nine, and for twenty-five years has shown 
symptoms of disease of the cord. Sixteen years ago the signs became 
those of a total transverse lesion, and since then he has been completely 
paralyzed below the waist, as regards motion, sensation and control of 
bladder and rectum. Fourteen years ago laminectomy was done by Dr. 
W. W. Keen, as the patient^s general health was rapidly failing, and 
there existed a possibility of finding a removable tumor. An enlarged 
bluish cord was seen ; the disease was plainly intramedullary. The man^s 
health improved, and for six years there was no marked change in his 
condition. During all this time he was subject to periodic attacks of pain 
in the back and shoulders, the attacks being probably associated with the 
spinal disease. 

In January, 1898, pain of great severity became persistent in the neck, 
shoulders, and arms. Nothing was successful in relieving the pain, 
which became intolerable. Signs of a progressing paralysis also mani- 
fested themselves by numbness in both hands. At a consultation with 
Dr. Putnam it was decided to perform laminectomy again, in the hope of 
relieving pressure in the canal. The cord above the old cicatrix was 
thickened, and had the appearance of soft sarcomatous tissue. No cavi- 
ties were found on incising the cord, and an examination of fragments 
removed showed it to be made up of small round cells, probably endo- 
theliomatous in nature. Considerable cerebro-spinal fluid was allowed to 
escape for two weeks, when the wound closed. 

There was rapid improvement in general health, which has been ex- 
cellent until the present time, now seven and one-half years after. The 
numbness of the fingers disappeared, and during this time he has had no 
recurrence of the chills and pain. Within the past two years he has 
taken up much of his former work as an architect. 

The effect of the operation has been most gratifying, for nothing more 
than a relief of symptoms was expected. 
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CONTRIBUTION TO THE STUDY OF SPINAL SURGERY. — ONE 
SUCCESSFUL AND ONE UNSUCCESSFUL OPERATION FOR 
REMOVAL OF TUMOR.* 

G. L. Walton, M.D., and W. E. Paul, M.D., Boston. 

In case of spinal as well as intracranial neoplasm the 
hopes raised by the clinical picture are frequently disap- 
pointed on the resort to operation. Of this disappointment 
the writers have had their share. The successful result of 
operation in one of the cases here reported and the anatom- 
ical findings in the second have been welcomed by way of 
reassurance, both as regards the advisability of operation in 
progressive and otherwise hopeless cases, provided the symp- 
toms suggest, though they may not absolutely establish, 
the presence of a new growth. This position has been still 
further strengthened by a recent brilliantly successful case of 
Dr. Putnam's, operated on by Dr. Warren, which we had the 
privilege of seeing in consultation, and which they will 
doubtless report later. 

In the first of the two cases the clinical picture was that 
of severe pain in the neck and arm, accompanied by local 
wasting, numbness and loss of power in the arm, and by 
rigidity of the neck. Operation disclosed a myeloma involv- 
ing the laminae and pressing on the dura in the lower cervical 
region ; its removal was followed by relief of pain and rapid 
improvement of motor and sensory symptoms. 

In the second case, pain centering in the right arm, accom- 
panied by a modified Brown-Sequard paralysis of gradual 
onset and rapid progression, led to the diagnosis of tumor 
pressing on the cord unilaterally in the lower cervical region. 
Removal of the vertebral arches failed to disclose the tumor, 
which on autopsy was found to project posteriorly from the 
anterior wall of the spinal canal at the level of operation. 

•Reprinted from the Boston Medical and Surgical Journal, cliii, p. 115, July 27, 
1905. 
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Case I. — H. C. Seen at the Massachusetts General Hospital at the 
request of Dr. Painter, to whom we are indebted for permission to pub- 
lish the case. The following history was taken by Dr. Painter Oct. 28, 
1904: 

A man of forty-nine. Pain began about two years ago in arms, legs, 
and shoulders, not severe enough to keep him from work. In the past 
two months pain has markedly increased ; he has been to several doctors 
without relief, and is now taking one-half grain morphia a day for pain, 
and is not entirely relieved. Is losing weight rapidly, has no appetite, 
bowels move with medicine. The pain is localized about the spine at 
about the level. of the fifth to the seventh cervical vertebrae, extends from 
this point into the left arm, involving the shoulder, movements of which 
increase the pain. The patient gets most relief by inclining the head to 
the left and putting the hand up to the left cheek. Tingling and prick- 
ling sensations were the first things noticed in the arm, worse in the little 
finger, gradually spreading, involving now practically the whole arm, dis- 
tinctly worse on the ulnar side, corresponding fairly well to the distribu- 
tion of the ulnar nerve. Has noticed that his arm, especially the hand, 
was getting weaker than the right, also feels the cold in the left hand 
very much. Except for the pain in the arm he would feel well. 

Examination showed a well- developed, somewhat thin man. The 
spine showed motions restricted in all directions in the cervical region. 
The arms showed no marked atrophy. The voluntary movements were 
all limited, but passive movements showed no involvement of the shoul- 
der, elbow or wrist joints. The left hand was distinctly colder than the 
right. He felt the point of a pencil distinctly less well on the inner than 
on the outer side of the arm. The knee-jerks were normal. 

He was given general tonic treatment, potassium iodide, ten grams, three 
times daily and increasing, also codeine, one-half gram three times daily if 
necessar)', three grains at bedtime, and to omit the morphia if possible. 

Seen by Dr. G. L. Walton, who advised exploration on the chance of 
the trouble being a neoplasm. 

The following items may be added from the hospital records : 

Examination shows movements of the neck restricted in twisting and 
in lateral bending, especially to the left, marked wasting of the interrossi 
of the left hand, and very feeble grasp. Patient cannot approximate the 
thumb and fingers of the left hand. There is loss of the different varie- 
ties of sensation on the ulnar side of the left arm and hand. Operation 
advised. 

Operation. -^Th^ operation was performed by Dr. J. C. Munro at 
the Carney Hospital, Nov. 21, 1904. Dr. W. N. BuUard was present. 

A median incision was made over the lower cervical and upper dorsal 
spines. The sixth and seventh (?) laminae removed. The seventh (first* 
dorsal?) lamina on the left was rough on the outer surface and the upper 
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edge anteriorly was eaten away by a soft gelatinous growth that was 
pushing out into the muscles and pressing Upon the dura. The lamina 
was removed and the growth was found to extend anteriorly and laterally 
into a smooth cavity, about one-half inch in diameter, anterior to the 
level of the articular processes. This growth was curetted out entirely 
so far as seen and the dura freed from pressure. The dura itself ap- 
peared healthy and translucent and was not opened. There was consid- 
erable oozing from the cavity, requiring temporary packing of iodoform 
gauze. The wound was closed in layers allowing for the drains. Patient 
was in good condition at the close of the operation. 

Dec. 5, 1904. The patient went home to-day, general condition much 
improved, wound firm and healed. No narcotic has been required since 
operation. The pain in the arm is practically gone, slight pressure below 
the elbow relieves what slight pain the patient now has. The sensation 
of hand is much improved, also the grasp. The patient was referred to 
the out-patient department for electrical treatment, and was given 
strychnine sulphate, 1-60 gram three times daily for home treatment. 

Improvement was continuous and there has been no return to the 
previous symptoms. We have recently learned, however, from Dr. 
Painter, that signs have appeared of recurrence of the growth in other 
localities. This was, unfortunately, to be expected from its nature. 

Case II. L. B., fifty-three; married; travelling man; was first seen 
by Dr. Paul in consultation with Dr. Morris, in September, 1904. 

The chief complaint was of pain between the shoulders and down the 
arms ; jumping in character, worse at night and on lying down, at in- 
tervals of an hour, lasting about ten minutes, of two months^ duration and 
gradual onset. There was some dull pain also in the legs and thighs 
with subjective numbness in lower extremities with sensation of pins and 
needles ; and since September 5 there had been a rather abrupt onset of 
momentary sharp pains in the thighs. The power in the legs had lessened 
during the preceding month ; the patient tired easily and found it hard to 
walk up or down stairs. There has been loss of flesh (twenty pounds). 
Sensitiveness to cold has increased ; there is burning in the feet at times 
and coldness of the hands. There has been some loss of sexual power, 
but no bladder trouble ; there has been no girdle feeling, no headache, no 
disturbance of the mind or special senses. 

Physical examination showed a rather stout man with slow and feeble 
gait, standing well on both feet but unable to stand on either alone. 
Movements of the hands were normal, but not strong. The movements 
of the neck were not limited . 

Reflexes, — The knee-jerk was lively, especially on the right. Plantar 
reflex consisted of very slight flexion of the little toe only on the right, on 
the left there was rather slow flexion of all toes. The cremaster reflex 
was lively, greater en the left. The pupils were normal. The urine was 
normal. 
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The patient was put upon specific treatment, with gradual increase of 
the iodide to one hundred and twenty grains three times a day, on account 
of a history of infection in 1 899. No amelioration of symptoms followed ; 
the pains increased and became severe enough to wake him in the night. 

On October 26 he had begun to drag the right foot, and to find more 
difficulty in walking. Both hands had now become weak, and numbness 




was complained of in the abdomen and thighs. Examination at this time 
showed the right leg cooler than the left, distinct toe drop on the right, 
loss of pain and temperature sense in the left leg, and impairment of pain 
and temperature sense on both sides of the trunk, the touch being every- 
where felt though not being quite natural. The anesthesia of the trunk 
reached the height of the third or fourth dorsal vertebra behind and the 
level of the xiphoid in front. Muscle sense was unimpaired in the feet. 
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The patient was referred to the Massachusetts General Hospital for 
observation and possible operation in view of the possibility of intraspinal 
neoplasm. He entered the service of Dr. Fitz with whom he was seen 
in consultation by the neurological staff. The distribution of symptoms 
caused some variation in diagnosis, but in view of the rapidly increasing 
paralysis there was general consent to exploratory operation. The 
patient, able to walk upstairs at entrance, became in a short time totally 
paraplegic and helpless, spasticity with Babinski appearing first in the 
right and then in the left leg. The blood count showed fourteen thousand 
eight hundred whites, hemoglobin eighty- five per cent. The day after 
admission sugar 2.3 per cent appeared in the urine, previously normal, 
including the examination made at entrance to the hospital. 

operation, — The patient was operated on by Dr. F. B. Harrington. 
An incision was made from the sixth cervical to the third dorsal vertebra, 
the muscles drawn aside and the laminae exposed. The lamina of the 
second dorsal was cut with a small saw about one-half inch from the 
spinous process, the interspinous ligament was severed and the process 
with laminae removed. The laminae of the first dorsal and seventh 
cervical vertebae were resected and removed with the spinous processes. 
A considerable layer of £at overlaid the dura. On incision of the dura 
there was a free escape of cerebrospinal fluid. The cord appeared normal. 
The muscles were closed with interrupted sutures, a drain having been 
inserted. The wound was closed about the wick with interrupted silk- 
worm gut. 

The patient's condition was poor during the operation and 1-30 grain 
of strychnia was injected and repeated after his removal to the ward. He 
was given a shock enema, heaters were applied and the foot of the bed 
raised. The patient rallied somewhat after a subpectoral salt infusion 
and the injection of adrenalin and atropin. Oxygen was given five 
minutes out of every half hour. Dyspnoea suddenly appeared at five the 
following morning and the patient died suddenly at 9.40 a.m. 

Autopsy, — The autopsy was made by Dr. Oscar Richardson, whose 
description is as follows : 

At a point situated just posterior to the intravertebral cartilage between 
the bodies of the sixth and seventh cervical vertebrse, a small, rounded, 
firm, slightly elastic mass bulges backward and presses on the cord 
forming a depression in it about fifteen millimeters in length and twelve 
millimeters in width and four millimeters in greatest depth. The de- 
pression is concave, corresponding with the convex surface of the bulging 
mass and is situate mainly in the right half of the cord. The bulging 
mass is also mainly situated to the right of the median line of the bodies 
of the vertebrae and the dura is closely applied over it. 

There is another minute slightly bulging mass similar in character to 
the one described above and which possibly very slightly depresses the 
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cord. It is situated to the right of the median line and just posterior to 
the intravertebral cartilage between the fifth and sixth cervical vertebrae. 

The cord over the larger bulging mass and opposite the marked depres- 
sion bulges somewhat posteriorly and appears to be slightly widened. 
The larger mass, which decidedly depresses the cord, measures about' 
2 centimeters in length, 1.5 centimeters in width and 6 millimeters in 
thickness. On section the tissue of the bulging mass is found practically 
continuous with the tissue at the disc and of about the same color and 
consistency. 
<» The cord on section shows nothing in addition to the depression 

mentioned except that a short distance below the level of the seventh 
cervical vertebra the cord, over a length of about five centimeters, shows 
here and there along this portion a few small red areas apparently situ- 
ated in the anterior part of the cord. 

Microscopical examination shows the tissue of the intravertebral disc 
extending into and lost in the tissues of the tumor mass. The tissue of 
the mass at its base is fibro-cartilaginous in nature and in its upper por- 
tions shows connective tissue presenting here and there several spaces 
which, from the elasticity of the tissues at the time of the autopsy, proba- 
bly contained some sort of fluid. 

This is not the first time that bilateral distribution of 
<^ anesthesia in the trunk has been observed by the writers in 

case of otherwise fairly typical Brown-S^quard distribution. 
This observation would suggest the possibility that the 
sensory fibers supplying the trunk do not follow their dia- 
grammatic representation. We had some hope that the 
examination of the cord above and below the tumor would 
throw light upon the subject through the secondary degen- 
eration of nerve tracts. Dr. Wright examined the cord, 
however, by his rapid method of freezing and staining, 
without revealing secondary degeneration in either the 
sensory or motor tracts. 

The fact that no secondary degenerations appeared in the 
^ cord furnishes still further encouragement for operation upon 

spinal tumors extraneous to the cord. So long as the cord 
receives no irreparable damage, there is, of course, hope of 
perfect relief after removal of pressure, and it is not impossi- 
ble even in this case, though the tumor was not removed, 
that the mere relief of pressuj-e by removal of the laminae 
might, perhaps, have been followed by recovery of function 
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and cessation of pain if the patient had survived the 
operation. 

The comparison of the findings and the results of the 
cases of operation for spinal tumor which have come under 
the observation of the writers with those of operation for 
cerebral tumor would indicate a much more favorable out- 
look for spinal than for cerebral intervention, and yet the 
occasional successful result recorded even in the field of 
cerebral surgery would warrant free recourse to the knife in 
cases of such otherwise unfavorable prognosis. 

In deciding upon the general proposition of the attitude 
one should take, with regard to cases hopeless without 
operation and offering few and doubtful hopes if exploration 
is attempted, it seems desirable that one should determine on 
a general rule in such cases and follow it. For ourselves we 
believe in giving the benefit of the doubt to operation in all 
such cases for the following reasons : 

First, there is the bald fact that without interference we 
have to give a hopeless prognosis. 

Secondly, in ruling out operation, we deny the patient and 
the family a legitimate attempt to ameliorate discomforts, if 
not to effect a cure. 

Third, if out of many operations one case only is success- 
ful, the result, it seems to us, justifies the endeavor. 

Fourth, if selected cases only are operated upon, there is 
great danger that the present limitation of our diagnostic 
criteria would cause us to overlook the case in which opera- 
tion would have been most brilliantly successful. 



Digitized by 



GoogI( 



THE OPERABILITY OF BRAIN TUMORS FROM THE POINT OF 
VIEW OF AUTOPSIED CASES.* 

G. L. Walton, M.D. 

The estimates of the operability of brain tumors based 
upon autopsied cases, collected by Knapp in 1898, varied 
from three per cent (Seidel) to seventeen per cent (Dana). 

The personal equation, doubtless the main cause of the 
variations, can be reduced to the minimum by dividing the 
cases into three classes, namely, operable, inoperable, and 
doubtful, instead of attempting to draw a sharp line between 
operable and inoperable. 

Into the operable class fall the primary, accessible, well- 
defined tumors which can be removed without cutting into 
brain tissue. Such tumors spring in the great majority of 
cases from the dura ; many are designated endotheliomata, 
a term including spindle-celled sarcomata and certain psam- 
momata, growths in which groups or whorls of cells have 
undergone hyaline degeneration and calcification (Black- 
burn). The present .tendency is to class these tumors 
according to their original nature, rather than according to 
the form of degeneration. 

Into the inoperable class fall tumors involving the deeper 
structures of the brain, as well as most cases of multiple 
growth and of widespread metastasis. 

In the doubtful class may be placed gliomata and non- 
encapsulated sarcomata in accessible regions, and cysts in 
which operation can only evacuate the contents. The 
scepticism prevailing among /pathologists regarding the 
operability of gliomata seems well founded. The attempt 
to check their growth by operation is merely equivalent to 
removing a portion of decayed fruit. 

With the collaboration of Dr. Paul, I have studied one 
hundred and seventy-one autopsied cases from the records of 
the Massachusetts General Hospital, Boston City, New York 

* Boston Medical and Surgical Journal, July 20, 1905. 
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City, Danvers, Taunton, and Worcester Insane Hospitals, 
Mt. Sinai Hospital, and Montefiore Home, and the private 
collections of Drs. Harlow Brooks, J. J. Putnam, and E. W. 
Taylor, as well as our own. The number was increased to 
three hundred and seventy-four by a series of published 
reports. 

The results were as follows: operable tumors, 7.5 per 
cent; inoperable, 79.4 per cent; doubtful, 13.1 per cent. 

The combination of operable and doubtful was 20.6 per 
cent, or approximately the estimate of Dana. Eliminating 
the cases of other infection, and the cases with no symptoms, 
the operable cases were reduced on the other hand to four 
per cent, approximately the estimate of Seidel. This shows 
the influence of the personal equation. 

A number of operable endotheliomata without localizing 
symptoms were found near the median line and under the 
frontal lobe, facts which should lead to exploration of the 
surface, especially in these directions, rather than to puncture 
of the brain in search of deep-seated removable tumors, 
which autopsies show to be practically wanting. If both 
surface exploration and puncture are deemed necessary and 
safe, the former should precede. 

The comparative simpliflcation of classification of tumors 
is noteworthy. Nearly all are now included under the essen- 
tial nervous system growths (glioma), the connective tissue 
growths (fibroma, sarcoma, endothelioma, angioma, angio- 
sarcoma, osteoma), the epithelial (carcinoma, cholesteatoma), 
the infectious granulomata (tubercle, gumma, and actinomy- 
cocis), and the parasitic cysts. 

The comparatively rare appearance of gumma is note- 
worthy, and this clinical diagnosis should not discourage 
operation. 

A fixed plan should be followed in advising operation. In 
one collection two successive cases were found with identical 
symptoms; in one operation had been unsuccessfully 
attempted; in the other no operation was attempted, but 
autopsy disclosed an easily removable endothelioma in the 
region indicated by the symptoms. 
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OBSERVATIONS UPON THE ACTUAL RESULTS OF CEREBRAL 
SURGERY AT THE MASSACHUSETTS GENERAL HOSPITAL.* 

E. A. CODMAN, M.D. 

I want to take this opportunity to thank the surgeons of 
the Massachusetts General Hospital for their kindness in 
allowing me to report these cases. I think that we all ought 
to appreciate the good will of the surgeons of the Boston 
City Hospital and the Massachusetts General Hospital in 
allowing us during the last two years to make use of their 
cases for discussion at these meetings. I fully realize, and I 
know that you, gentlemen of the society, also do, the great 
obligation we are under for the use of this material used in 
the ivay in which we have used it at these meetings. We 
have dragged up and brought to light the results of some 
very unsatisfactory classes of cases, and it is obvious that the 
statistics which have been shown at these meetings are some- 
what less- satisfactory than those which are reported by indi- 
vidual operators in other places. 

However, during the last two years we have had ten good 
meetings on the present policy of presenting actual home- 
itlade results and of discussing the directions which improve- 
ments may take. Another thing which has developed from 
this search for results has been the construction of a system 
of tracing patients after their discharge from the hospital. 
Each of the younger men who has been kind enough to 
undertake to trace the results of these cases has contributed 
a little to the convenience of this system. As perhaps they 
may be of future service to others, I will mention the points 
which at present we find useful. 

(i.) To write to the friends of the patients at the address 
given on the entrance books of the hospitals. 

(2.) To write to the physician recommending the 
patients for admission. 

* Reprinted from the Boston Medical and Surgical Journal, Vol. cliii, No. 3, pp. 74- 
76, July ao, 1905. 
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(3.) If we suspect that the patients are dead, their names 
may possibly be found in the State Archives, Room 432, at 
the State House. The cause of death is frequently given. 

(4.) The authorities in Room 36 at the State House 
have been most kind in giving information about the patients 
who have later gone to some of the public institutions. 

(5.) The town clerk at the place where the patient lived 
is often able to forward a letter to some relative. 

(6.) The police are always obliging in assisting to dis- 
cover the present residence of the patients. 

(7.) Directories of many of the smaller towns and all of 
the larger cities are kept on file at the Dennison Manufactur- 
ing Company, 26 Franklin street, or at the State House. 

(8.) People of the same name found in the directory in 
the town in which the patient resided may be written to to 
find out whether they have any knowledge of the case. 

(9.) In case the patient has moved his lodgings, the 
people in the neighborhood often know what his new address 
is, even if it has not been left with the postman. 

(10.) Occasionally the house officer who had charge of 
the case, and whose name is found on the first page of the 
Record Book, will be able to tell of the result after the patient 
left the hospital. 

These methods have all been used in tracing the present 
results, and we have been able to find the results in all of 
the cases operated on for epilepsy and abscesses and all but 
five of those operated on for brain tumor. The gross facts 
are down on the table before you. These are not statistics, 
they are results of our own surgeons' cases, of which we have 
records. 
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Classification According to the Intention of the Surgeon before 

Operation. 





Nool 
Cases. 


Deaths 

within 

2 Weeks. 


No 

Improve. 

ment. 


Improve, 
ment. 


Not 
Traced. 


I, for the removal of a tumor if 
possible; if not, to relieve 
symptoms caused by pressure 
(notably headache and fail- 
ure of evesicht^ 


28 

8 
21 

6 


7 

4 


5 


II 


12 
.0 


7 

2 

9 

I 


3 
2 


2, purely to relieve pressure 
symptoms (headache and 
failure of eyesight) 


3, for the relief of epilepsy 
(usually post-traumatic) 

4, for drainage of a cerebral 
abscess 











From my reading of the records I want to take a few 
minutes to speak of the points which have seemed to be most 
instructive. 

First, in regard to brain tumors. Obviously there is a 
large mortality and a very large percentage of " not im- 
proved." During the last few years there have been sug- 
gested certain factors which may be expected to improve the 
results in these cases. 

(i.) Diagnosis, — It is not in my portion of this discus- 
sion to speak especially of diagnosis. The only point which 
I thought might be of interest was the use of iodide of potas- 
sium as a diagnostic measure. In this series of cases at least 
eight of those in which the operation failed were delayed 
from several weeks to many months by this practice. 

(2.) The permission for autopsy. — If we are to learn to 
do brain surgery for the community, the community must 
consent to the practice of post-mortem examinations. In 
some of the cases the lack of a post-mortem has been most 
annoying. I hope some day that no patient will be admitted 
to a hospital without signing a permission for post-mortem 
examination in case it is necessary. 
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(3.) The prevention of shock and hemorrhage. — In three 
of this series death was due to shock and hemorrhage. In 
many other cases which were not at once fatal mention is 
made in the records of the difficulty experienced with bleed- 
ing and of the extremely poor condition of the patient at the 
end of the operation. To combat this difficulty Gushing has 
suggested the use of the pneumatic rubber tourniquet, and 
Frazier has suggested the use of a dental engine which 
minimizes the time required to cut out the Wagner flap. 

(4.) Prevention of sepsis. — Five cases died from sepsis. 
Of these, three died after a second operation. The custom 
of doing the operation in two stages is undoubtedly likely to 
cause sepsis, but its unquestioned value should demand re- 
doubled care in technique. Probably the most common 
cause of sepsis after these operations is due to the tension 
caused by protrusion of the brain, which produces a pressure 
necrosis on the stitches and gaping of the interval between 
the stitches. For this reason especial care should be taken 
to approximate the edges of the scalp wound. 

(5.) Prevention of post-operative paralysis and disturb- 
ance of speech. — Of eleven cases in which there was no 
improvement eight had an increase of paralysis or aphasia 
develop after the operation. All of these had hernia cere- 
bri. In all the opening was made in the Rolandic area. 
Gushing has made a most valuable suggestion in relation to 
the prevention of hernia cerebri. In cases where the opera- 
tion is purely for the relief of pressure he proposes trephin- 
ing over a "silent" area of the cortex so as to avoid the 
strangulation of the important motor area by the constriction 
of the hernia cerebri in the bony gap. On the analogy 
of the intermuscular operation for appendicitis he recom- 
mends an intermuscular incision through the temporal 
muscle and the removal of the squamous portion of the 
temporal bone on each side. 

This brings me to the most important observation to be 
made from the analysis of these cases. Should we not, 
instead of aiming to do a radical operation in cases of tumor 
of the brain, be satisfied with a purely palliative operation? 
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In the first place, observations at autopsy, as I think Dr. 
Walton will be able to show, reveal the fact that of all brain 
tumors a very small percentage are really removable, and 
that of those that are really removable the greater number 
arise from the dura. 

Second, the cases at the Massachusetts General Hospital 
show that even those that are really removable, as shown by 
autopsy, are most difficult cases to handle, and that in the 
hands of these surgeons not one of the twenty-eight cases 
has been successful as a radical operation. 

Third, that of all those cases which have lived through 
the ordeal of the operation a considerable percentage was 
improved only by the relief of pressure, and that in those 
cases which were not improved the failure was probably 
largely due to the strangulation of the motor cortex through 
the trephine hole, or to damage done to the brain tissue. 

In twenty-eight of the thirty-six operations the attempt at 
a radical removal of the tumor was made, and in only the 
eight worst cases was it decided to do only a palliative opera- 
tion. I think that we may almost say that it is certain that 
if in no case the attempt at radical removal had been made 
and, instead, a simple operation for the relief of pressure 
had been done through an intermuscular incision over a '' si- 
lent " portion of the cortex, that the mortality would have 
been greatly diminished and the percentage of improvement 
been made much greater. I do not mean to say by this that 
radical operations in the hands of a surgeon who has made 
a specialty of brain work is not justifiable, but that in the 
hands of most of us a simple palliative operation will be far 
better in the long run. 

Lumbar puncture has not proved a satisfactory method of 
relieving intracranial tension, for of the four cases in which 
this operation has been done at the Massachusetts Hospital 
two stopped breathing on the table and, although the pulse 
could be kept up by artificial respiration for several hours 
later, the respiratory center remained paralyzed. In one 
other case the same failure of respiration occurred from a 
simple attempt to etherize without operation. In none of 
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these three cases was the attempt made to trephine the skull 
under artificial respiration, although it seems possible that 
relieving the intracranial tension in this manner might have 
enabled the respiratory center to resume its function. 

Another point, which is to be learned from the records of 
these cases, is that in no case was any good accomplished by 
exploration in the brain tissue itself, by means of incision or 
explorations with probes or aspirating needles, unless on the 
surface of the brain itself there ,was some indication of the 
existence of a cyst or tumor. The indication was in some 
cases adhesion of the dura or pia, in others a discoloration 
of the brain surface, and in others a sense of resistance to 
the touch. ^ In but three cases was a radical removal of a 
tumor actually done. Two of these died almost at once 
and the third recurred later. 

I may sum up the observations on brain tumor by saying 
that the reading of these records has made me personally 
feel that the chance of any success by radical operation was 
so small that in any given case diagnosed as brain tumor, even 
if the symptoms gave evidence of a more or less exact local- 
ization, it would be wiser to do an operation simply for the 
relief of intracranial pressure, rather than to explore with 
the idea of removing the tumor. That surgical endeavor in 
brain cases should, for the present, aim rather at devising an 
operation which might give relief to intracranial tension 
without exposing the important motor area to trauma and 
strangulation through the opening in the skull. It would be 
particularly satisfactory if an exploratory operation could 
be devised which might serve at the same time to expose a 
large area for the inspection of the surface of the brain and 
when the flap was resutured could be so arranged as to pre- 
vent bulging of the motor area. Possibly this could be done 
by removing all of the bone in a large osteo-plastic flap, 
except the portion covering the motor area, and wiring this 
portion in situ. 
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James J. Putnam, M.D. 

It has not been the good fortune of the Massachusetts 
General Hospital, as Dr. Codman has pointed out, to relieve 
entirely any one of the thirty-six patients who have been, 
treated for brain tumor by operation. In no case has there 
been complete removal of the growth with recovery of the 
patient and, judging by the post-mortem evidence, the show- 
ing in this respect is likely to be slightly, but not radically, 
better in the future. On the other hand, a considerable 
degree of palliation has been secured in nine cases, and 
a scrutiny of the details leads to the conclusions, first, that 
palliation is a result worth striving for, and next, that if 
held systematically in view it can be gained oftener and in 
greater perfection than it has been heretofore, f 

The best results have been the following : 

Case I. — The first case is one already reported by Dr. M. H. Rich- 
ardson and myself, where a great mass of sarcoma, weighing about a 
pound, was removed from the left hemisphere at the second of two opera- 
tions, with complete relief from intense headache and approaching blind- 
ness. The patient had become partially crippled and aphasic, but 
positively enjoyed life for a year and died without a renewal of acute 
suffering. His wife felt that a great deal had been gained. At the 
autopsy the greater part of the left hemisphere was found to have been 
invaded by the growth. 

Case II. is that of a patient who has recently died and has been shown 
to have had a glioma of the lateral lobe of the cerebellum, impinging on 
the pons Varolii. Although the tumor was thus below the tentorium 
cerebelli, a marked relief from terrible headaches and optic neuritis fol- 
lowed the making of a large trephine opening in the parietal region, and 
this, too, although the bone was replaced. This improvement was at- 
tributed to the escape of cerebro-spinal fluid, which gushed in large 
quantities from the wound in the parietal dura, and presumably relieved 

** Boston Medical and Surgical Journal, July 20, 1905. 

-t Since this report was made the technique of palliation has been more carefully 
and effectively studied. 
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for a time the distended ventricles. Some months later, the headaches 
returning, large openings were made also in the occipital region, but the 
patient continued gradually to fail. 

Case III. — A third patient, a young married woman, suffering like- 
wise from headache and impaired eyesight, and also from epileptiform 
seizures and from motor aphasia, due to a sarcoma of the frontal lobe, 
received a measure of relief which her husband reckoned as considerable. 
In this case a large tumor mass (part of which was removed) protruded 
through the trephine opening, pushing the skin before it. Its presence 
caused no serious inconvenience, and it was felt that to tamper with it %, 

further would give rise to permanent aphasia. ^ 

Case IV. — Again, in a fourth case, with severe general symptoms of 
the sort already noted, and, in addition, considerable mental failure, 
the improvement was such as almost to justify a return to work, although 
an incomplete paralysis of the left hand — less to be sure, after the oper- 
ation than before it — would have made work difficult. But after some 
months of this improvement this patient also failed again and died. 

Case V. — A fifth case was one of special interest because of great 
improvement in respect to epileptic seizures, an improvement which still 
maintains itself at the close of t,wo years, in spite of the fact that a 
glioma of undefinable margins was discovered at the operation. The 
patient has worked ever since the operation was performed and, is still 
working. t( 

In the other cases of this class the improvement consisted 
only in the fact that the patients became less acute sufTerers, 
on the whole, and more easily taken care of by their friends. 
This care, although often difficult enough, was usually soft- 
ened by a postponement of the fatal issue, permitting a 
gradual habituation to the idea of incurability, and a relief 
of the desperate feeling which almost demands that the 
prognosis of *' hopeless " shall not be accepted without one 
struggle for a better outcome. 

With regard to the question whether there is an outlook 
for a more favorable record in the future, either as regards %^ 

the removal of tumors or palliative operations, I think the 
conservative physician and surgeon can speak with reason- 
able hopefulness. There are two relatively new directions in 
particular in which there is a fair prospect of gain through 
radical operations. One is in the removal of syphilitic gum- 
mas, the other in the removal of tumors of the cerebellum. 
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even those which lie in the so-called cerebellar-pontine 
angle. No syphilitic cases are included in our list, but a 
number of successful results have been reported elsewhere, 
and it has always seemed to me probable that the improve- 
ment in circulation consequent upon the removal of pressure 
would prepare the way for a more effective use of iodine and 
mercury. 

The outlook for the removal of cerebellar growths is better 
for the fact that it has been found possible to mutilate the 
cerebellum to a considerable extent without causing serious 
or uncompensated derangements of brain function, and also 
because of the freedom with which large pieces of the cranial 
bones are now taken from the occipital portion of the skull, 
the presence of the dural sinuses offering no serious check to 
such an operation. 

Dr. S. J. Mixter has recently operated upon two private 
patients of my own with marked success, obtained largely 
through recognition of these principles. In one case an 
endothelial sarcoma was whollj^ removed from the posterior 
border of the cerebellum ; in the other case, although the 
tumor was not found, the operation was followed by an 
extraordinary and thus far a persisting improvement in the 
condition of the patient. 

It is also reasonable to believe that tumors (neuro-fibro- 
mata) growing from the cranial nerve-roots of the pons, ojr 
from adjacent structures, and occupying the angle between 
the pons and cerebellum, will occasionally be successfully 
removed, though the attempt may entail the cutting away of 
a large piece of one cerebellar lobe. 

The whole subject of the diagnosis, pathology, and treat- 
ment of cerebellar tumors has recently been carefully re- 
viewed in an able series of papers by Drs. Mills, Frazier, 
Weisenburg, and De Schweinitz of Philadelphia, and Drs. 
Joseph Fraenkel and Dana of New York, published in 
the New York Medical Journal and Philadelphia Journal 
for February, 1905 ; and in a very valuable article based on 
the analysis of forty cases, by T. Grainger Stewart and 
Gordon Holmes, published in Brain, Winter number, 1904. 
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The statements there made are full of interest and encour- 
agement, although I cannot agree that either clinical or post- 
mortem evidence bears out Dr. Mills' opinion that from 
twenty-five per cent to fifty per cent of cerebral tumors are 
likely, eventually, to be treated through surgical operation 
with marked benefit to the patient. The estimation of benefit 
in these brain cases is, however, not easily expressible in 
statistical form. A single successful result, when attained, 
is often such a cause for gratitude as to justify many disap- ^ 

pointing efforts. 

As regards palliation I agree with Dr. Codman that, as a 
rule, palliation means relief of pressure, and that this will be 
better secured, and more safely, if the operation is addressed 
distinctly to that end. But sometimes palliation means also 
partial removal of tumors, and this should be done on the 
basis of the most thorough neurological localizing diagnosis. 
Fortunately, the data for such diagnosis are continually ac- 
cumulating, and often permit a considerable degree of accu- 
racy, even where the Rolandic area is not in question. 

The experience of the hospital in the surgical treatment of '\ 

epilepsy is primarily expressed in the statement that, out of 
twenty-one cases treated, nine received benefit, while twelve 
received no benefit. 

This is really a large proportion of good results, and I ask 
your attention to a brief analysis df a few of them. 

Case I. is that of a young man of twenty, suffering from attacks of 
Jacksonian epilepsy involving the right hand and occasionally leading to 
loss of consciousness, induced by a cortex-lesion set up by a meningeal 
hemorrhage which had come on during a typhoid fever, fourteen years 
previously. Trephining over the Rolandic area revealed a localized men- 
ingitis, and a small excision there caused a paralysis of the hand which 
quickly passed away. As time went by the patient grew better and better ^. 

and for some years past he has been substantially or wholly well. 

Case II. — Another case should be mentioned in conjunction with 
this one, in which the symptoms were essentially the same as those just 
now recorded. Here several slight, cord-like, meningeal adhesions were 
found at the operation, probably due to a severe blow upon the head in 
childhood. No considerable improvement followed the opening of the 
skull or the removal of the adhesions. 
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The surgeon would have been justified in removing large 
pieces of the cortex in both these cases, with the hope of 
extirpating an epileptogenic center, but the physiological 
basis for this operation is not quite sound, aild the question 
of its clinical value is still in the balance. 

In the case first reported, the favorable issue did not show 
itself in full force until some years after the operation, and, 
of course, the causal connection is uncertain. The same 
doubt obtains as regards the next case, and yet both belong 
in a category where spontaneous improvement is a rarity. 

Case III. — This case was one of epileptic attacks due to fracture in 
the temporal region in boyhood, leading to a thickening and adherence of 
membranes at the seat of injury. Better surgical conditions for repair 
were secured by operation, but for a year no improvement followed, and 
it became necessary to send the patient to a hospital for the insane, where 
he remained two years. At the end of the first year, however, improve- 
ment began, and for twelve years he has been substantially or wholly 
free from attacks, and supporting himself by work. 

Case IV. — In a fourth case, already studied and reported on by Dr. 
A. T. Cabot, a brilliant result followed thorough draining of a subcortical 
cyst which had caused a typical epilepsy of the Jacksonian type. The 
patient was enabled to return to work, freed from hi# attacks, to marry, 
and to carry on, for several years, an extensive business, although he was 
finally overtaken by his enemy and died. 

Case V. — Dr. Beach has likewise reported the case of a young girl, 
relieved for several years of epileptic attacks due to head injury from a 
kick of a horse in childhood. The operation consisted in the surgical 
cleaning up of a condition due to badly healed fracture. After a time, 
the attacks returned and persisted, in spite of a second operation. 

Case VI. — In this case a marked and very satisfactory improvement 
followed extensive removal of carious bone and thickened membrane 
from the skull of a syphilitic adult man, although eventually the symptoms 
returned and the patient died. 

The history of these cases, taken in connection with the 
experience of others, leaves no room for doubt that the 
cleaning up of the results of old injuries to the cerebral 
membranes and skull results favorably in a fair number of 
cases. The favorable outcome seems to be due in part to 
the removal of reflex irritations and to the securing of better 
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conditions of local nutrition of the cortex. The results are, 
however, strangely variable, and there is a mystery hanging 
over the matter which only a far better knowledge than we 
now possess of the physiology of the brain and the patho- 
genesis of epilepsy can dispel. The most important point 
as regards the treatment of epilepsy by operation is as to the 
value of excision of motor areas of the cortex in cases with 
localized aura. This is still in doubt. There is much to say 
of a practical character in its favor, but our knowledge of » 

the physiology of the brain and the genesis and nature of 
the epileptic seizure is still too immature to be utilized satis- 
factorily as the basis of so radical a procedure. 

It would be idle to claim that this report represents the 
best that neurology and surgery can accomplish in the oper- 
ative therapeutics of these important diseases. It is a bare 
record of interesting hospital experiences, acquired through 
a conscientious following of established methods. The next 
report, rendered perhaps at the termination of another decade, 
will doubtless tell of more instances of success. But when 
the time comes that in each one of our great hospitals one ir 

surgeon is giv^ the opportunity of cultivating this branch 
of neurological surgery as a specialty, then first we shall be 
able to do our best work. Surgeons with neurological train- 
ing are positively needed. The difficulties in the way of 
deciding whether to operate, where to operate, and how to 
operate are so great that the man who is to succeed must 
have long bathed to the neck in physiological, pathological, 
and neurological research, and must have made ** his hands 
the ready servants of his will," in that particular line. The 
most useful hospitals of the future, from the standpoint of 
the community, are likely to be strongly characterized for 
their encouragement of specialism and ** team-work." v^ 

It might be urged that brain surgery, at the best, presents 
but little of attraction for the specialist. But this is not true 
if brain surgery is considered in its proper place as one 
branch of the large field of neural surgery. I recognize the 
difficulties in the way of promoting specialism of such sorts 
and do not pretend to offer a solution. Yet while they 
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remain unsolved we must be content, as a rule, to follow 
where others lead, though the work will always be guided by 
conscientiousness and intelligence. 

The work of the hospital on spinal-cord surgery has been 
'interesting and encouraging, especially as regards the opera- 
tion for tumors. Most of these cases have been reported 
elsewhere and I have omitted all reference to this branch of 
our work from this communication. 
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ANGIO-NEUROTIC EDEMA: REPORT OF A CASE OPERATED 
UPON DURING AN ABDOMINAL CRISIS.* * 

Francis B. Harrington, M.D., Boston.- 
( Visiting Surgeon to the Massachusetts General Hospital.') 

Definition, — Angio-neurotic edema is a disease which is 
characterized by local edematous swellings, more or less I 

limited in extent, and of transient duration. These swellings 
appear upon various parts of the body, such as face, hands, 
arms, legs, genitals, buttocks, and throat. In several instances 
patients have died of edema of the glottis. 

Associated with the superficial edema are nearly always 
seen gastric disturbances, — colic, nausea, vomiting, and 
sometimes diarrhea. 

There is a strongly marked hereditary tendency. Several 
instances of this have been reported, the most remarkable of 
which is that of Osier, who traced the disease to five suc- 
cessive generations of the same family. The disease begins \ 
in early childhood and recurs only at rare intervals during 
the first few years. As the patient grows older the recur- 
rences grow more frequent, until attacks are suffered nearly 
every week. In brief, the above is a rough picture of the 
disease as described by Osier and other writers. 

Etiology. — It is closely allied with several other neurotic 
disturbances, such as urticaria, purpura, erythema, etc. In 
fact, in certain patients, the neurosis seems to show itself 
under various manifestations which are classed as separate 
diseases, as they appear, according to the symptoms, com- 
plex.^ 

Angio-neurotic edema is the term which applies in those S 

cases where edema is present. This edema is of sudden 
onset and u;3ually shows a constant tendency to attack 

'Reported at the Clinical Meeting, Massachusetts General Hospital, Dec. 2, 1904. 
Reprinted from the Boston Medical and Surgical Journal, Vol. clii. No. 13, pp. 362, 
363, March 30, Z905. 

^ Osier, Am. Jour. Med. Sciences, 1904, Vol. 127, p. i. 
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special parts of the body. In some individuals it is char- 
acteristic of the disease to start in the fingers, and in others 
in an eyelid, etc. 

The precipitating causes of an attack may include any 
temporary disturbance of the organism, as indiscretions in 
diet, exposure to cold, or exertion. It has been shown, 
however, that the disease has a proclivity to return at definite 
intervals of less and less duration, whether or not excited by 
outside influences. Matas has reported a well-known case 
in which this periodic occurrence was of such regularity that 
it simulated malaria. 

Pathology. — The pathology of the disease is apparently 
simple. There is supposed to be a sudden great increase in 
the permeability of the vessels allowing serum to exude into 
the tissues. There has been but one thorough study of the- 
visceral lesions, which was made by R. S. Morris.^ In one 
of his cases the stomach tube, which was used to relieve 
intractable vomiting, brought up a good-sized piece of the 
stomach mucosa. Microscopical section of this tissue 
showed a marked infiltration of all parts of the mucous 
membrane with edema. There are three previous cases 
with severe abdominal disturbance in which laparotomies 
have been performed in angio-neurotic edema, — by Suther- 
land, Burrows, and MacRae, respectively. In the first two, 
limited areas were discovered in the small intestine which 
were the seat 6f moderate-sized extravasations of blood and 
edema. 

Symptoms. — The symptoms may be divided into two gen- 
eral types : the superficial skin manifestations and the various 
visceral disturbances. The earliest attacks are mild and are 
limited to swelling of the skin in various regions. A typical 
attack may begin with itching and redness at the point where 
the swelling is about to appear. A finger will then suddenly 
begin to swell until it is so surrounded by splint-like support 
of edema that it is impossible to flex the joints. The edema 
may last for a few hours and then subside, or it may extend 
to the forearqi) and reach even to the elbow. At its height 

* Am. Jour, of Med. Sciences, November, 1904. 
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the swelling is firm and elastic to the touch, and only when 
it begins to subside can pitting be obtained upon pressure. 

For the first few years the manifestations are limited to the 
skin, when gradually abdominal symptoms become promi- 
nent. The abdominal symptoms may be due either to gas- 
tric or to intestinal lesions, or to both. Colic, vomiting, 
diarrhea and occasional passage of blood are the usual symp- 
toms. The pain ordinarily begins in the epigastrium and 
spreads over the abdomen. It is a generalized pain and 
does not radiate to the shoulder blade or other diagnostic 
localities. At first the painful attacks may show themselves 
once a month and disappear after a few hours and without 
further disturbances, but later in the disease nausea and 
vomiting supervene in each attack. The pain is probably 
' due to interference with the functions of the stomach and 
intestines by the edematous deposit. 

Beside the two broad classes of symptoms just mentioned, 
there are various deviations from the common type, when 
more vital ^organs become affected by the edema. The 
brain, kidneys, heart may each undergo such an exudation 
with the serious resulting symptoms which accompany the 
derangement of vital organs. 

The idea of this report, however, is not a comprehensive 
study of angio-neurotic edema, but to describe a case which 
was operated upon during an abdominal crisis. 

REPORT OF CASE. 

M. O., age twenty-six; single; factory girl. She had been in the 
Massachusetts General Hospital four times, twice in the surgical and 
twice in the medical services. 

The first symptoms which brought her in were strongly suggestive of 
gallstones, but her subsequent story shows that undoubtedly the condi- 
tion was an abdominal crisis in angio-neurotic edema. 

The family history is defective as yet, but no other case of edema can 
be discovered among her relatives. 

Previous history, — The first attack came on fifteen years ago. The 
swelling came in the hands and the feet, where it was closely confined. 
As usual no pain accompanied the skin lesions. She .has been having 
these attacks ever since at decreasing intervals, the longest periods of 
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freedom being three months. During the last few years, however, she 
has never passed more than two weeks without undergoing an attack. 
At present the swellings are no longer confined to the hands, but extend 
up to the elbows, though in the feet the edema never reaches above the 
ankle. Her face is less frequently affected, but now and then is deeply 
edematous from the eyes downward, even to the clavicle. The face looks 
round at such times, the lips are large, and eating is attended with great 
difficulty, while swallowing liquids causes nausea. She has never yet 
been dyspnceic. The head swelling reaches its height in about one day, 
the lips puflf up quickly and remain so for four or five days. In this dis- 
ease the edema acts exactly as it does under other circumstances, i.e., the 
exudation comes rapidly in tissues which are loosely constructed, as the 
lips, while in denser tissues, like the fingers and the toes, the swelling 
has a comparatively gradual onset and a more rapid subsidence. 

Besides the regions mentioned above the patient has noted swelling 
over the scapulae, buttocks, and in the breasts. The abdominal pain is* 
not well defined, but extends across the lower half of the abdomen with- 
out radiating into the back or the shoulder. Such attacks usually persist 
for twenty-four hours and are also marked by nausea, vomiting, and head- 
aches. The vomit is liquid and green, never bloody, and one to two 
quarts at a time. She has never been jaundiced, but is constantly 
troubled with gas and distress after meals. Her bowels are regular, 
never bloody. 

The urine during an abdominal attack shows the following : 

Color, normal; reaction; acid; sp. gr., 1,022; alb., slight trace; 
sediment, rare hyaline cast. 

The stomach contents after test meal : 

Free hydrochloric acid, .01 percent; total acidity, .018 per cent; no 
lactic acid, few Boas bacilli and yeast spores ; stomach capacity, forty- 
four ounces. 

After consultation with Dr. H. F. Vickery, who had made a diagnosis 
of angio- neurotic edema, it was decided that exploratory operation was 
justifiable because of the duration and the severity of the abdominal 
symptoms. The patient was informed that no definite lesion might be 
found as no definite diagnosis of the abdominal symptoms had been 
made. She gladly accepted the suggestion of abdominal exploration. 

On Oct. 28, 1904, the patient was operated upon by me during an at- 
tack of abdominal colic. The stomach walls and each abdominal organ 
were carefully examined, but nothing explanatory could be discovered, 
except the intestinal condition. There was a good amount of clear free 
fluid among the intestines and filling the pelvis. The intestines them- 
selves were engorged with blood, and so red that a mild peritonitis was 
at first suspected. There were no hemorrhagic areas in the intestinal 
walls but, at a point within a short distance of the ileo-cecal valve, a 
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cylindrical enlargement of the ileum two and one-half inches long was 
brought to light which entirely surrounded the gut, increasing the bowel 
circumference to twice its ordinary size. The swelling was evidently in 
the bowel wall, elastic to touch and did not pit upon pressure. It can be 
easily understood how such an infiltration could derange peristaltic action 
of the intestine. The lower border of the stomach was about half an 
inch below the umbilicus, and the pylorus admitted the tip of the index 
finger. The appendix seemed somewhat thickened and was removed, 
but at examination it was found to be normal. The engorgement of the 
intestines and the free fluid were explained by the violent peristalsis 
brought on in the effort to force down the lesion which was actually in 
the intestinal wall. There was no distention above the lesion since the 
finger could be easily passed into the swelling at either end. 

She had a comfortable convalescence, though some colic attended the 
first movement of the bowels after operation. An attack of skin swell- 
ing came on before her discharge, but otherwise she has not suffered any 
unpleasant sequelae. 

Osier has written most instructively on this subject. In 
the American Journal of the Medical Sciences, May, 1904, 
** On the Surgical Importance of the Visceral Crises in the 
Erythema Group of the Skin Diseases," he says: " The pos- 
sibility of mistaking the§e visceral crises for appendicitis or 
intussusception or obstruction of the bowel, and handing the 
patient over to the surgeon for operation, is by no means 
remote." He relates three cases which were operated upon, 
and says : ** The practical lessons to be drawn from these three 
cases in which laparotomy was performed are first, that with 
children with colic the greatest care should be taken to get a 
full history, which may bring out the fact of previous 
attacks, either of the skin lesions, of arthritis, or of intestinal 
crises ; and secondly, to make the most careful inspection of 
the skin for angio-neurotic edema, purpura, or erythema." 
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THE RESULTS OF OPERATIVE TREATMENT OF GENERAL 
PERITONITIS FOLLOWING APPENDICITIS, AT THE MASSA- 
CHUSETTS GENERAL HOSPITAL, DURING THE PAST FIVE 
YEARS.* 

William C. Quinby, M.D., Boston. 

To draw statistical deductions from the records of such a 
class of cases as that of general peritonitis following appen- 
dicitis must involve a certain amount of error. The concep- 
tions and definitions of what constitutes a general peritonitis 
are so infinitely varied that at first sight it might seem that 
any such numerical expression of results would be absolutely 
invalidated. While from the point of view of absolute accu- 
racy this is true, nevertheless general conclusions approximat- 
ing the truth can doubtless be drawn. It is, therefore, with 
the hope of general rather than specific accuracy that the fol- 
lowing results are offered. 

In the records are found classed as general peritonitis all 
grades of cases, from those of appendix abscess with a certain 
amount of clear fluid free about it, to those cases where the 
appendix, sloughing and gangrenous, has not become walled 
off, and pus is found literally in every region of the abdomi- 
nal cavity. It immediately becomes evident that some defi- 
nition of general peritonitis must be devised according to 
which the cases may be classified. 

Since the formation of pus is the latest stage of such in- 
flammatory conditions as this of which we treat, and since 
there is in every case the greatest probability of its contain- 
ing infectious organisms, it has been thought best to consider 
a case one of undoubted general peritonitis where at opera- 
tion it was demonstrated that pus was situated throughout the 
cavity, and to consider as doubtful those cases where it was 
localized in the flank or pelvis, and so on. 

This classification is necessarily arbitrary, and at the most 
can only succeed in separating the cases into two groups, the 

* Reprinted from the Boston Medical and Surgical Journal of March 25, 1905. 
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first of which includes those cases in which the process is 
spreading, while the second concerns only those cases in 
which it has been shown to be already general, as judged by 
the diffuse localization of pus. 

As types of these two groups the following brief cases may 
serve. to make the distinction somewhat clearer: 

GROUP I. SPREADING PERITONITIS. 

Man, thirty years. Sick two days. Marked spasm and tenderness of 
the right side of the abdomen ; none on the left. No shifting dulness. 
Temperature 102°, pulse 108, respiration 30, whites 17.000. Operation 
showed pus in the pelvis and cecal region, with a slight amount of turbid 
fluid in the right flank. Appendix gangrenous. The culture showed 
colon bacilli. > 

GROUP 2. GENERAL PERITONITIS. 

Man, twenty-three years. Sick two days. Pale, peritoneal facies. 
Abdomen slightly distended and especially tender in the right lower 
quadrant. Dull in both flanks, and above the pubes, the dulness shifting 
with change of position. Temperature 100.40, pulse 100, respiration 34, 
whites 16,000, iodine reaction positive 

Operation showed a large amount of cloudy fluid on entering the cavity. 
Thick pus was found about the appendix and in the pelvis, while the 
epigastrium, hypogastrium, left flank, and splenic regions contained a 
turbid sero-purulent fluid. Appendix perforated and gangrenous. Culture 
from hypogastrium showed streptococci. 

In collecting the following figures, only the operated cases 
have been considered. 

Taking the cases as found, the following can be deduced : 



Whole number of 


cases, 161. 




Lived 55 34% 
Died 106 66% 




Averag 


e age 23 years; 


Males, 72%, Females, 28% 


By year. 


Number of cases. 




1899 




25 


Lived 7 28% 
Died x8 72% 


1900 




35 


Lived 8 23% 
Died 27 77% 


190I 




43 


Lived 15 35% 
Died 28 65% 


1902 




25 


Lived 9 36% 
Died 16 64% 


1903 




33 


Lived 16 48% 
Died 17 52^0 
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Excluding all cases except those which fall within the re- 
quirements of our second group we find the following: 

Number of cases of undoubted general peritonitis, 8i, Lived 24 30% 

Died 57 70% 

Of the above fifty-seven fatal cases the various times of 
death after operation may be summed up thus: 

Within the first 24 hours after operation 1 7 or 30% died. 

On the 2d day after operation 7 or 1 2% died. 

On the 3d day after operation 8 or 14% died. 

On the 4th day after operation 3 or 5% died. 

On the 5th day after operation 4 or 7% died. 

On the 6th day after operation 3 o' 5% died. 

On the 7th day after operation 3 of 5% died. 

During the second week after operation 7 or 12% died. 

Over two weeks after operation 5 or 9% died. 

Of these fatal cases those which were ill the shortest time 
before operation seem in general to be those which survived 
it the longest, though the data are too inconclusive to express 
this point numerically. 

As to the results following different methods of operation, 
such as washing versus v/iping, it has been impossible to draw 
conclusions, since in practically all cases the abdomen was 
more or less thoroughly washed with salt solution at some 
period of the operation. 

So, too, the reports of cultures as they stand in the records 
do not suffice to deduce anything as regards the relative 
toxicity of the various bacteria found. 

A secondary operation for the condition of peritonitis, fol- 
lowing the primary one, seems from our cases to be almost 
invariably fatal, only one case having survived. 



Digitized by 



GoogI( 



THE DIAGNOSIS AND TREATMENT OF FRACTURE OF THE 
CARPAL SCAPHOID AND DISLOCATION OF THE SEMILU- 
NAR BONE. WITH A REPORT OF THIRTV CASES.* 

Ernest Amory Codman, M.D. 
{Surgeon to Out- Patients ^ Massachusetts General Hospital^ Boston^ Mass.) 

AND 

Henry Melville Chase, M.D., Boston, Mass. 

It has been the intention of the authors in this paper to 
draw the attention of surgeons to more systematic observation, 
and to more exact methods of diagnosis and treatment of 
carpal injuries than is shown to exist by the present litera- 
ture of the subject. We realize that in individual instances 
many of the authors whose opinions or whose cases we have 
quoted have been able to interpret and successfully treat simi- 
lar cases to those which we publish, but from our own obser- 
vations and experience we know that many other such cases 
are not understood, and hence are not successfully treated. 
Undoubtedly such cases here and there have been recognized 
and properly handled, especially since the X-ray has been in 
general use ; but we believe that the profession at large does 
not realize that many obstinate sprained wrists are instances 
of fracture or dislocation of the carpal bones, and that the 
treatment of such injuries should be known as definitely as 
those of fracture or dislocation of any other joint. The 
conclusions which we have come to in our study of this sub- 
ject h?ive been founded on our own observations on the cases 
we have seen and treated, and though in reviewing the litera- 
ture we have found attention called to many of the points 
which we have noted ourselves, we have nowhere found the 
whole field covered. 

We feel that the results obtained in our operated Cases 
8,9, lO, II, i6, 17 justify our recommending a somewhat 
radical treatment, because the cases which have been treated 
conservatively have neither recovered so quickly nor so 

• Abstract of paper published in the Annals of Surgery, March and June, 1905. 
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completely as those on which we have operated. Neverthe- 
less, we realize that it is a delicate question to decide whether 
the risk of sepsis would overbalance the prospect of gain in 
functional usefulness. 

We desire to summarize the important points in our paper 
as follows : 

1. ** Sprains " of the wrist which do not promptly recover 
are in many cases fractures or dislocations of the carpal 
bones. 

2. The large majority of such carpal injuries are either 
simple fractures of the scaphoid or anterior dislocations of 
the semilunar bone. 

3. These two injuries are frequently combined, and in 
such cases the proximal fragment of the scaphoid is usually 
dislocated forward with the semilunar. 

4. Simple fracture of the scaphoid gives a definite clinical 
picture, and may be recognized even without the X-ray-by the 
association of the following symptoms, viz. : (a) The history 
of a fall on the extended hand ; (d) localized swelling in the 
radial half of the wrist-joint; (c) acute tenderness in the 
anatomical snuff-box when the hand is adducted ; (d) limi- 
tation of extension by muscular spasm, the overcoming of 
which by force causes unbearable pain. 

5. A broken scaphoid has little power of repair and ap- 
pears capable of but slight callous formation. 

6. Fractures of the scaphoid which remain untreated or 
are treated by massage and active and passive motion gener- 
ally, if not always, remain ununited, and the original symp- 
toms often persist for years with only slightly abated intensity 

7. Cases of fracture of the scaphoid may unite if motion 
of the wrist is prevented during the first four weeks after the 
injury, but if by this time no union has occurred, future union 
is unlikely. 

8. Excision of the proximal half of a fractured scaphoid 
gives a somewhat better result than conservative treatment. 

9. A posterior incision to the outer side of the tendons of 
the extensor communis digitorum gives an easy and safe 
access to the proximal half of the scaphoid. 
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10. Passive motion of the wrist-joint and active motion 
of the fingers should be begun within a week after this 
operation. 

1 1 . The possibility of the existence of a bipartite scaph- 
oid should be considered in interpreting X-rays of simple 
fracture of the scaphoid, but its occurrence must be very rare 
in comparison with fracture. 

12. Anterior dislocation of the semilunar bone should be 
recognized clinically^ even without the X-ray, by the associa- 
tion of the following symptoms, viz. : (a) The history of an 
injury of considerable violence to the extended or twisted 
wrist; {6) a silver-fork deformity, the posterior prominence 
of which corresponds with the head of the os magnum, and 
between which and the lower end of the radius is found a 
groove representing the position formerly occupied by the now 
anteriorly dislocated semilunar; (c) a tumor under the flexor 
tendons of the wrist just anterior to the lower end of the 
radius ; (rf) a shortened appearance of the palm as compared 
to the other hand ; (f) stiffness of the partially flexed fingers, 
motion of which, either active or passive, is painful ; (/) the 
persistence of the normal relation of the styloid processes of 
the ulna and radius and the existence of shortening of the 
distance from the radial styloid to the base of the first meta- 
carpal. 

13. Recent dislocations of the semilunar may be reduced 
with good result even after the fifth week by hyperextension 
followed by hyperflexion over the thumbs of an assistant held 
firmly in the flexure of the wrist on the semilunar. 

14. Irreducible dislocations demand excision of the semi- 
lunar and the whole or a portion of the scaphoid if there is a 
coincident fracture of the latter. 



Digitized by 



GoogI( 



THE STOMACH: DILATATION TREATED WITHOUT OPERA- 
TION.* 

James G. Mumpord, M.D. 
( Visiting Surgeon to the Massachusetts General Hospital,) 

In this paper I propose to tell of sixty cases of gastrectasis 
treated in the Medical Wards of the Massachusetts General 
Hospital in the years 1 888-1903, and of the end results 
which it has been possible to ascertain. In the list those 
cases are not included in which definite diagnoses of organic 
disease were made. 

The cases described here were chronic dyspeptics who 
had suffered anywhere from a year to a life-time and were 
admitted to the hospital wards for treatment. They are 
listed in the hospital catalogue under " Dilatation of the 
Stomach " because no more accurate diagnosis was made. 
Why in the light of subsequent investigations some of these 
cases were not more carefully analyzed it is hard to see. 

There are recognized by clinicians a male and a female 
type of dilatation ; the male type is more likely to be a great 
lateral dilatation, discovered by tympany above .the umbili- 
cus, extending beneath the ribs upon the left and pushing 
up the diaphragm. This type is frequently seen among 
alcoholics in dispensary practice, and is usually successfully 
treated in out-patient departments. It is not to this alcoholic 
type that we refer — indeed, of the forty-one male cases to 
be described, six only could in any sense be called alco- 
holics. 

The female type of dilatation is the long stomach dis- 
tended towards the pubes, usually associated with gastro- 
ptosis, though a prolapsed stomach is not necessarily always 
dilated. We used to regard many of these cases as atonic 
and doubtless many of them are so ; but, in the experience 
of the Massachusetts General Hospital, the majority of atonic 

* Reprinted from ** Surgical Aspects of Digestive Disorders/' The Macmillan Co.. 
1905. 
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cases, if curable or susceptible of relief, find their benefit 
in the Out- Patient Department and are not met with in the 
hospital wards. 

There were listed in the index catalogue of the hospital, 
in the fifteen years, one hundred and seventeen cases of 
''Dilatation of the Stomach." We have traced sixty of 
those cases — a little more than fifty per cent; of the fifty- 
seven untraced cases it is probable that many are dead. 
Certainly dead men are less easily discovered than the living. 

A passing word about those fifty-seven lost cases. We 
have a record of their condition when they left the hospital : 
one was " well ; " sixteen were " much improved ; " twenty- 
seven were ** improved ; " eight were " slightly improved ; " 
five were *• not improved." 

Of the fifty-seven cases, forty -two were males and fifteen 
were females. The average age of the males was 46.5 years ; 
the average age of the women 42.6 years; — not that there 
is any special interest or significance in these figures, except 
that they will be found to correspond later with those of the 
patients who have been traced. The records show that when 
those traced cases left the hospital there were two well ; two 
unimpfoved, and forty-seven improved ; nine patients died in 
the hospital. At the time of our investigation the report is 
as follows : 

In sixty cases traced : well seven ; unimproved nineteen ; 
improved fiye ; dead twenty-nine. 

This is not an encouraging showing; let us consider, how- 
ever, some of the facts and figures in detail and learn what 
we may of this interesting but unclassified group. 

In the first place it is striking that, of sixty cases, forty- 
one were male and nineteen were female ; while at the same 
time the hospital records show that during that period of 
fifteen years the total female entries of all classes of cases 
somewhat exceeded the male entries. The explanation for 
the reversal of figures in the cases under consideration prob- 
ably lies in the fact that the majority of women with stomach 
disease who entered the hospital were found to have clear 
histories of gastric ulcer and were listed under that heading. 
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The Ages of the men varied greatly; the youngest was 
twenty-seven, the eldest was sixty-four, and the average age 
was forty-seven years. The youngest woman who entered 
was twenty-two years, the eldest was sixty-nine, an average 
being 40.3. These figures correspond closely with those 
usually given, and when we come to study diagnosis it will 
appear that cancer, when the patients were admitted, was 
less commonly seen among the women than among the men. 

The Duration of symptoms in both sexes varied all the way 
from twelve months to forty years. 

As one would expect, the Loss of weight varied greatly, 
though the records do not always state the exact figures. 
The variation, however, runs from zero up to a loss of one 
hundred pounds, and seems to be of no special value in 
throwing light on a more refined diagnosis. 

Pain was an almost constant symptom in these sixty cases ; 
five only of the patients were without it. It is variously de- 
scribed as coming on immediately after eating, several hours 
after eating, relieved by eating to return later, and many 
times as being constantly present. As one would expect, 
when there was pyloric obstruction, late pain was much the 
most common. It is described as a burning, gnawing, 
throbbing, dull and boring pain; and many persons are 
found in the class who complain of constant pain. In all the 
cases it appears that the pain was relieved by vomiting. 

Vomiting was present in fifty-seven of the sixty cases. 
Two of the cases complained of vomiting in the absence of 
pain, but in no case were both pain and vomiting absent. 
The vomitus varied, of course, in amount; and one reads of 
belchings, spittings up, vomiting the last meal tatcen, or 
vomiting enormous amounts typical of cases of great 
dilatation. 

Fifteen, or a quarter of the sixty cases, gave a history 
which might suggest that there had been at some time a dis- 
tinct Hemorrhage from the stomach ; only three, however, 
gave a clear history of frequent vomiting of blood. One case 
also passed stools suggestive of gastric or duodenal ulcer. A 
consideration of this one symptom of hemorrhage alone 
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shows that a considerable number of these cases of gastric 
dilatation would undoubtedly to-day be further analyzed and 
put into the group of cases in which the dilatation was due 
either to ulcer or malignant disease. 

The Analyses of gastric contents as given in the records 
are not satisfactory. Indeed, one would scarcely expect 
satisfactory accounts, from our present point of view, in cases 
running back ten or fifteen years. As we come down towards 
the present date, however, the analyses are found more ac- 
curate, but apparently no more final for the establishment of 
diagnosis. This criticism of the records is equally true of 
all manner of cases recorded in former years, and the very 
fact that in all departments of clinical research our present 
observations are better than those former ones indicates 
merely the gratifying fact that we know more than we used 
to know. The signs ** splashing " and ** visible peristalsis " 
are seldom recorded in the early records, although they must 
have existed. Their significance was apparently disregarded 
or overlooked. 

The Treatment of all these cases need not be entered into 
at length ; it was what the physical examination and analyses 
obviously suggested. The patients were put to bed and 
lavage was commonly employed, being used in forty-four out 
of the sixty cases. Most of the individuals were given such 
tonics as nux vomica, capsicum, light wines, strychnine, and 
iron. In suitable cases a full diet was employed, in others a 
dry nitrogenous diet, and in others still, a liquid diet. It is 
interesting to note that of all the sixty cases, five only were 
given HCl regularly, and two only were fed upon nutrient 
enemata. 

In all these cases cathartics were employed, — such as 
Carlsbad salts, aloes, strychnine, belladonna, cascara. 

Such in brief outline is a summary of my notes upon the 
sixty cases as a whole. Let us now consider in more detail 
those cases which died or recovered, and see if in any way 
such facts as we have are significant. 

Seven cases recovered and after several years report them- 
selves as well ; two of them are women, five are men. The 
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first and most striking fact about all these is that the re- 
coveries took place in persons in middle life who had been 
many years dyspeptics, — their periods of invalidism running 
from five to forty years individually, an important fact for 
the consideration of those enthusiasts who are urging in- 
discriminate and immediate operation on all cases of chronic 
dyspepsia. 

The Dead : Of the sixty cases, twenty-nine (48.3 percent) 
are reported dead, and the causes of this large number of 
deaths are the subject of most serious importance in this 
inquiry. We are constantly being told, and with reason, that 
the greatest danger of long continued stomach disease, after 
early life, is cancer, — the probability of malignant disease 
developing on the site of ulcer. After most careful inquiry 
it appears that in fifteen, or over fifty per cent, of these twenty- 
nine deaths, cancer was assigned as the cause of death. Our 
figures are suggestive either way, but prove nothing either 
way. Of the fifteen deaths from cancer, six followed a history 
of many years invalidism. These six patients had had stomach 
symptoms for five, seven, nine, ten, twelve, twenty, and 
" many " years ; they sought relief at the hospital as a last 
resort, and most of them died a few months after their 
entrance. The probability, of course, is that the above stated 
contention is sound, and that in these cases cancer had been 
implanted upon long standing non-malignant disease. 

In the remaining nine cases of death from cancer the dis- 
ease ran a short course from the initial symptoms to the end — 
the average duration being seventeen months. The shortest 
case is recorded as four months in all, and the longest as 
thirty-nine months. These figures dealing with the duration 
of cancer correspond fairly well with those of von Mikulicz, 
Moynihan, and other writers. 

The causes of death in the remaining fourteen persons, of 
whom cancer is not reported, are ** starvation ; " although for 
a certain proportion one suspects zdXiZ^x^ the presence of which 
was not disproved, from lack of autopsy. 

For the cancer cases one final note is interesting ; namely, 
that with two exceptions all died within nine months after 
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leaving the hospitali, no matter what the duration of the dis- 
ease may have been before entrance. The two exceptions 
must have developed their cancers after they left the hospi- 
tal, for their deaths are recorded in three years and five years 
subsequent to the date of hospital discharge. 

Of the fourteen cases against whom the diagnosis of cancer 
cannot be written, eleven died within a year after leaving the 
hospital. Lack of proper returns and autopsy records leave 
us without definite conclusions in regard to these cases, but 
we must assume that with many of them cancer was the 
cause of death. Eleven of these cases were of short duration 
after their discharge, and had been ill previously for periods 
varying from four months to twenty-three years. 

Three of the non-malignant cases lived six, five, and six 
years after their discharge, and died eventually of " stomach 
trouble." 

To put our facts in other words: of the twenty-nine fatal 
cases, twenty were short cases, ill but a few months before 
entering the hospital, and dead a few months after leaving. 
Nine were long cases; and of the long cases four died of 
cancer soon after coming under observation ; two died of 
cancer several years after being studied at the hospital ; and 
three died of wasting gastric disease other than cancer. 

The figures may be juggled in many another interesting 
fashion, but nothing is proved beyond the first obvious fact 
that nearly fifty per cent of these cases of gastrectasis died, 
and that about half the deaths were due to cancer. These 
cases speak eloquently as to the difficulties to be encountered 
even in hospital work of making a full and accurate diagnosis. 

Nineteen of our cases have been found worse or Unim- 
proved since leaving the hospital, and many of them are so 
seriously ill that we must expect them shortly to be numbered 
with the dead ; eleven of them are men and nine of them are 
women. Their ages are unimportant, but we may note that 
they averaged at entrance forty-three years; the youngest 
being a man of twenty-eight, the eldest a man of sixty-four. 
And the duration of their invalidism varies all the way from 
one to twenty-eight years, the average being 10.7 years. 
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Most of them, however, give histories of long continued dys- 
pepsia, either before entering or since leaving the hospital, 
so that it is fair to state that in very few, if any, of these 
cases are we at present dealing with malignant disease. The 
essential symptoms have been epigastric pain after eating, 
which is present in all' of the nineteen, and occasional 
vomiting, which is present in seventeen of the nineteen. The 
symptom of ancient hemorrhage has been present in but six 
of the cases, and such hemorrhages were so long ago recorded 
that a positive diagnosis of gastric ulcer cannot very well be 
made. The presence or absence of HCl in these cases is 
interesting. It was present in sixteen of the cases and per- 
sistently absent in three ; yet those three cases obviously had 
no cancer, for they have continued living on feebly for nine 
and ten years since leaving the hospital, — indeed one of 
them has been an invalid fifteen years, the second thirty-' 
three years, and the third thirty-four years. In all of the 
nineteen unimproved cases there was greatly delayed motil- 
ity with a gastric capacity considerably increased. They 
have gone on living many years since leaving the hospital, 
but all are hopeless invalids, dependent on others for their 
support. It is a depressing series of biographies. 

Five cases of our sixty are reported as Improved, Though 
not to be placed in the class ** well,*' they approximate that 
class, and may be considered in the same connection. Two 
were females and three were males, and their ages vary 
widely; the youngest being a woman of twenty-two, the 
eldest being a woman of fifty-four, at entrance. 
Taking these five cases in some detail we note that 
Case I. — Was fifty-four years old at her entrance, fifteen 
years ago, and is now fairly comfortable at the age of sixty- 
nine. She had been ill' twenty- one years when first seen at 
the hospital, so that now, in her old age, she has been a dys- 
peptic for thirty-six years. Her symptoms have been occa- 
sional epigastric pain after eating, and occasional vomiting. 
It is recorded that some twenty years ago she vomited blood 
twice, and the presumption is that she has a slight pyloric 
obstruction due to a healed ulcer. At the hospital the 
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Stomach contents contained free HCl. She was treated by 
lavage, cathartics, tonics, and nutrient enemata, and be it 
noted that this case and the next are the only ones in our 
list of sixty of whom it is recorded that they were treated 
by nutrient enemata. This patient continues the use of the 
stomach tube at home and enjoys a fairly comfortable exist- 
ence. A good example of what may be expected in 
moderate stenosis of the pylorus under fairly favorable 
cfrcumstances. 

Case 2. — Was a man thirty-nine years old who had been 
acutely dyspeptic for one year. He too had had and has 
epigastric pain, occasional vomiting, and has a. record of one 
hemorrhage about nine years ago, before entrance, and he, 
too, doubtless has a slight pyloric obstruction due to a 
healed ulcer. No free HCl was found present; there was 
abdominal splashing and he was treated by lavage, was given 
HCl and fed by nutrient enemata. He reports himself as 
fairly comfortable. 

Case 3. — Was a young woman of twenty- two who had been 
a dyspeptic for eighteen months, with epigastric pain several 
hours after eating and occasional attacks of vomiting. At 
one time, shortly before entrance, she vomited blood ; HCl 
was present ; she was treated by lavage, was discharged after 
two weeks and reports herself as fairly comfortable so long 
as she uses the stomach tube. 

Case 4. — Was a man of thirty-nine who had had symp- 
toms for twelve years. Now, fourteen years since his dis- 
charge, he looks back on twenty-six years of dyspepsia. He 
is thin, — twenty pounds below his normal, with occasional 
attacks of pain and vomiting; HCl was present in his 
case; he was treated and continues to treat himself by 
lavage. 

Case 5. — A man of 'fifty-two at entrance, had symptoms 
of comparatively short duration, — three years before 
entrance and two years since. He has lost thirty pounds in 
weight and has the usual symptoms of occasional pain after 
eating and occasional vomiting; HCl was present in his 
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case and he continues fairly comfortable with the use of 
lavage. 

All of the above five cases had dilatation of moderate 
extent with a gastric capacity ranging from forty to eighty 
ounces, and delayed motility; indeed, except for the dis- 
parity in age they seem quite similar. 

The lesson apparently to be drawn from this is, that 
patients with mild degrees of dyspepsia, in whom there 
are healed ulcers with some pyloric obstruction, may be kept 
fairly comfortable by the continued use of lavage, which pre- 
vents accumulations, and consequent fermentation, but can- 
not be made completely well while the obstruction, 
mechanical or functional, with its consequent dilatation and 
malnutrition persists. However, we must not forget that 
such an existence to many persons is preferable to the 
thought of undergoing an operation. 

The Well : As with the class of " improved," the " well " 
occupy but a small space in our list. Seven persons out of 
sixty report themselves well. When we come to study the 
figures we find little that is significant. The ages of these 
patients on entrance varied from twenty-nine to fifty-seven ; 
five of them were men, two were women ; and while the two 
women had been ill twenty and fifteen years, respectively, 
the men had been ill for from six months to forty years ; in 
no case was there a striking loss of weight, except in that of 
a man of forty-two who had lost forty pounds. In brief detail 
the records are as follows : 

Case I. — Was a man of fifty-seven, who had been ill forty 
years and lost five pounds ; he was a carpenter and there was 
some suspicion of lead colic about him ; during this long 
period he had had frequent attacks of gnawing epigastric 
pain relieved by food, sometimes vomiting would relieve the 
pain, and he had vomited as much as two quarts at a time ; 
he was constipated and flatulent, he was thin and neurotic. 
The lower border of his stomach was four inches below the 
umbilicus, there was a residue of eight ounces thin undigested 
food, not foul; there was abundance of free HCl and no 
lactic acid. The man was put on a dry nitrogenous diet with 



Digitized by 



GoogI( 



1 14 MUMFORD. 

bicarbonate of soda, iron» and gentian ; after six weeks he 
was discharged well. For the past nine years he has re- 
mained well. 

Case 2. — Was that of a man very different from the last; 
he was thirty-five years old and had had symptoms for three 
years only. At the hospital they thought he might have 
cancer, but that was eleven years ago and he is still living. 
For three years he had debility, poor appetite, and epigastric 
pain coming on half an hour after food. He was an emaci- 
ated man and there was abdominal splashing. At the hospital 
they fed him up and gave him HCl. His stomach was 
dilated to the umbilicus. In two weeks he went home well. 
He has been well ever since. 

Case 3. — Was a good deal more serious ; it was that of a 
man forty-two years old, whose stomach reached three inches 
below the umbilicus with a capacity of sixty ounces ; HCl 
was present and no lactic acid. For many years he had had 
occasional vomiting of about fifty ounces at a time. He had 
lost forty pounds. At the hospital they washed him out and 
fed him up, and at the end of two weeks he went home, taking 
with him a stomach tube, since unused. That was six years 
ago and he has been well ever since. 

Case 4. — Was that of an emaciated middle-aged man, who 
had been vomiting occasionally for ten years, and usually at 
midnight ; he used quite frequently to have pain after food, 
there was some ptosis of the stomach and the dilatation ex- 
tended four inches below the umbilicus. A residuum of five 
ounces was expressed, and much free HCl was present, as 
well as butyric and lactic acids. 

' It is evident, from the tone of the record, that this was re- 
garded as a rather ugly case ; but they gave him Carlsbad 
salts, washed his stomach out, sent him home with a tube, and 
he has been well ever since. That was four years ago. 

Case 5. — Also looked unpromising; it was that of a man 
forty-four years old, who had epigastric burning, and dull 
aching two or three hours after food for many years. He had 
lost twelve pounds. The pain was evidently relieved by food, 
but came on again later, and often he used to vomit up a 
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pint or more. He, too, had ptosis of the stomach and splash- 
ing, with the greater curvature two inches below the umbilicus. 
His gastric capacity was fifty-three ounces, and free HCl was 
present. 

They gave him a milk diet, salts, bismuth and bicarbonate 
of soda, with daily lavage. He went home well and is well 
to-day after four years. 

Case 6. — Was that of a young woman twenty-nine years 
old, who had been a dyspeptic for twenty years, and had 
vomited mucus and food at varying intervals during that 
period. There had never been any significant pain, but she 
was emaciated, with a stomach four inches below the umbili- 
cus ; without HCl and with lactic acid present. 

She was put on a full diet, after three days of which HCl 
was found. After three days of such treatment, and with 
lavage, she left the hospital with a stomach tube and slightly 
relieved. 

Here's a quotation from her letter written twelve years 
after leaving the hospital. It is instructive and somewhat 
entertaining: "All of the symptoms returned after leaving 
the hospital, and for three or four years I was very ill indeed, 

and finally was persuaded to go to Dr. F ; after treating 

me for about ten months he succeeded in curing me almost 
entirely. I gained in that time about twenty pounds and have 
gained almost steadily since {sic, for eight years !). 

"Dr. F does not believe in washing the stomach. I am 

sure that the thing which did me the most good was teach- 
ing me how to live. I can now eat almost anything, and, 
unless I am indispreet, rarely have return of the old trouble." 

Case 7. — Was that of a widow of thirty-eight, with a 
history of fifteen years dyspepsia. The record notes the 
fact that she was a neurasthenic with a slightly dilated 
stomach. During these fifteen years she had had occasional 
attacks of vomiting, but no hematemesis; she was consti- 
pated, thin, and excitable; she spent three weeks in the 
hospital, being fed up and being given tonics. Then she 
was discharged " relieved." A month later she reentered 
the hospital to stay there two months under the same 
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treatment, and was then discharged well. She had no gastric 
lavage. 

Eleven years have elapsed and she reports herself in ex- 
cellent health. 

Of these seven persons who recovered and have remained 
well, there is nothing especially in the history to distinguish 
them from the persons who died or the persons who con- 
tinue dyspeptics. All appeared unfavorable cases for treat- 
ment ; none of the seven had hemorrhages, six had vomit- 
ing ; and in every case there was either vomiting or pain or 
both ; each one had a dilated stomach. They are shining 
examples of what may be done •* medically" with unpromis- 
ing cases. 

In this "well " class again the investigation of gastric con- 
tents determined nothing except that delayed motility was 
shown; four cases had HCl, three of them had it not; two 
of the cases showed lactic acid and five of them showed 
none ; four of the cases, those with most considerable dilata- 
tion, were treated by lavage ; three of them, those with slight 
dilatation and of the neurasthenic type, were not so treated. 
All of the cases were in middle age or just about entering 
upon that period of life ; and all of them are still living, well 
advanced in middle age or old age. 

Just what may be the causes of dilatation in these " well " 
cases is not apparent, but certain it is that they have been 
fortunate enough to pass through long periods of gastric 
disease without developing cancer and that they are now 
well ; — these seven out of sixty. 

In resum^ I may say, as already stated, that I have been 
considering a series of cases in which the diagnosis has been 
made of a prominent symptom which has several important 
etiological causes. For one reason or other best known to 
the clinicians under whose eyes these cases came during the 
past fifteen years, no definite attempt was made to separate 
these cases into their etiological groups for diagnostic pur- 
poses. This is not surprising when we remember the general 
disfavor with which ** dyspeptics " have been treated in 
years past, — they have received scant attention in too 
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many instances. In the light of our present knowledge and 
with the present enthusiasm for stomach work, it seems more 
than probable that this diagnosis — gastrectasis — would not 
be the only one made to-day in many of these cases. The 
series shows distinctly that a goodly number would be re- 
garded as of mechanical obstruction, probably of benign 
origin. The difficulties in the way of diagnosis are illustrated 
by the resulting cures in some of the most unfavorable cases, 
and in the rapidly following deaths in others presenting the 
mildest symptoms, as well as symptoms of the shortest dura- 
tion. It must, however, be held firmly in mind that while 
many of our present diagnostic procedures have been known 
for years past, their complete application in a practical logi- 
cal manner has been a matter of a few years only. The 
surgeon who is given to criticising medical diagnosis and 
treatment should remember also that he must be as lenient 
in his judgment of past medical diagnosis and treatment as 
he desires internists to be when he asks them to blot out 
from their remembrance the statistics of all gastric surgery 
done before the year 1904. Certainly a number of the above 
cases of dilatation would apparently have been benefited by 
an operation for the relief of the mechanical obstructions 
which evidently gave rise to the symptoms, and the point is 
to be insisted upon that after all possible attempts have been 
made to reach a clear understanding of the causes of gastrec- 
tasis, and after the adoption of suitable therapeutic meas- 
ures without beneficial results, then operative measures are 
to be considered and a surgical consultation called. 
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FLIES AND TUBERCULOSIS.* 

Frederick T. Lord, M.D. 

{Physician to Oui»Paiients^ AfassachuseUs General fiospittU ; Assistant 
in Clinical Medicine^ Harvard Medical School,) 

{From the Clinico-Patkotogicat Laboratory of the Masiochuiettt General Hoepital. 
% H, Wright, Director,) 

PREVIOUS OBSERVATIONS. 

Spillman and Haushalter ^ found tubercle bacilli both in the 
intestinal contents and the excreta of flies in a hospital ward. 

Hofmann' demonstrated tubercle bacilli in the intestinal 
contents in four of six flies caught in the room of a recently 
fatal case of phthisis ; fly specks scraped from different parts 
of the room also showed tubercle bacilli. Flies were fed on 
tubercular sputum and the presence of tubercle bacilli 
observed in their excreta. Of three guinea-pigs inoculated 
with the intestines of these flies only one developed tubercu- 
losis. Inoculation of specks which had dried for six to eight 
weeks gave a negative result. 

Celli ' states without details that Alessij under his direction, 
fed flies on tubercular sputum. Two rabbits developed tuber- 
culosis after inoculation into the anterior chamber of the eye 
with the dejecta of these flies. 

Hayward * has recently confirmed the presence] of virulent 
tubercle bacilli in the excreta of flies fed on tubercular sputum. 

Thus far, therefore, it may be considered established that 
tubercle bacilli may appear in the stools of flies which have 
recently ingested tubercular sputum. Celli and Hayward 

•Reprinted from the Boston Medical and Sui^ical Journal, Vol. cli. No. 34, pp. 651- 
654, Dec. 15, 1904. 

1 Spillman and Haushalter. Dissemination du bacille de la tuberculose par les 
mouches. Comp. rend. 1887, t. cv, No. 7, pp. 353, 353. 

* Hofmann. Die Gefohr der Weiterverbreitung der Tuberculose durch unsere Haus- 
fliege. Jahresb. d. Gesellsch. f. Nat. U. Heil. in Dresd., 1887-8, pp. 145-147. 

*OIli. Transmissibilita dei germi patogeni mediante le dejectione delle mosche 
Bull d. Soc. Lancisiana d. Osped. di Roma., 1888. Fasc. i, p. i (quoted from Nuttall. 
The Johns Hopkins Hosp. Rep., Vol. viii, 1900). 

« Hayward. The fly as a carrier of tuberculous infection. N.Y. Med. Journal and 
Phiia. Med. Journal, Oct. i, 1904. 
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obtained tuberculosis of experimental animals by inoculation 
of fresh dejecta, while Hofmann succeeded in one of three 
injections with the intestines and failed with specks which had 
dried for six to eight weeks. 

PERSONAL OBSERVATIONS. 
/. Flies and Tubercular Sputum under Artificial Conditions, 
In August, 1904, my interest was aroused in the possible 
dissemination of tubercle bacilli through flies by their feed- 
ing on sputum under examination. 




Fig. I. — Glass jar for confining flies. 

A. Feeding experiment: apparatus. — Three glass jars were 
inverted over a piece of window glass. They were raised 
three-quarters of an inch above the glass plate and the inter- 
vening space closed with fine wire netting. 

Flies and tubercular sputum, — Thirty house flies were 
confined in one of the glass jars (Fig. i). Many clean 
cover-glasses and a small glass dish containing sputum with 
about ten tubercle bacilli to each microscopic field were 
placed on the bottom of the cage. The flies were allowed 
to feed on this sputum between Aug. 10 and 13, 1904. 

Death of the flies, — Within three days, twenty-six of the 
flies were dead. The four remaining flies were very inactive. 
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Control I. : Six flies were confined in a second similar jar and fed on 
non-tubercular sputum. They were all found dead on the bottom of the 
cage within two days. 

Control II. : Six flies were confined in a third similar jar and fed on 
water, sugar, and meat. Two of these died within two days. The 
remaining four were still alive after one week, when the experiment was 
discontinued. 

The short duration of the life of the flies fed on tubercu- 
lar sputum is not due» therefore, to tubercle bacilli, but to 
some other constituent of the sputum. 

Tubercle bacilli in the fly. — Paraffin sections were made 
from many of the flies fed on tubercular sputum. Tubercle 
bacilli were found in the intestinal contents of all. No inva- 
sion of other parts of the body could be determined. 

Tubercle bacilli in the specks: time of appearance, — Ex- 
amination of the cover-glasses placed on the bottom of the 
cage showed that the bacilli appear in the stools within at 
least eighteen hours after the ingestion of the tubercular 
sputum. 

Number of tubercle bacilli disseminated. — Examination of 
many specks on the cover-glasses showed that the number 
of bacilli in each microscopic field had increased from about 
ten in the original sputum to one hundred and fifty in the 
specks. Each speck contained from 3,000 to 5,000 bacilli. 
About 2,000 specks had been deposited by the thirty flies 
within three days, thus from 6,000,000 to 10,000,000 tubercle 
bacilli had been transferred from the sputum to the inner 
sides of the cage during this period. 

Virulence of the tubercle bacilli in the specks. — At the 
completion of the feeding experiments the glass jar contain- 
ing the specks was placed on a table in the middle of an un- 
used room of the laboratory. This room (floor, 18x18; 
height, 20 feet) is lighted by two windows with a northern 
exposure. The direct rays of the sun do not reach it at any 
season of the year. A board three feet high was placed 
between the glass jar and the windows (Fig. 2) to protect the 
jar from strong diffuse daylight. 

Guinea-pigs were each inoculated with one hundred fly 
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specks scraped from the cage at intervals of one, eight, 
fifteen, twenty-eight, and fifty-five days. The first inoculation 
was made subcutaneously, the others into the peritoneal 
cavity. The lanimals were killed after five to seven weeks. 
Tuberculosis was produced by the inoculated material in the 
first three animals, showing that virulent tubercle bacilli were 
present in the specks for at least fifteen days. The pigs were 
negative after this interval. 

The pig inoculated with the specks which had dried for 
only one day showed generalized tuberculosis. A gradual 




Fia 2. — The relation of the specks to the lighting of room. Drying experiment. 

diminution in the extent of the process was observed. The 
pig inoculated with specks which had dried for fifteen days 
presented large isolated tubercular lesions of the spleen and 
of two lymph glands : one in the gastro-hepatic omentum, 
the other in the anterior mediastinum. Tubercle bacilli were 
demonstrated in the lesions. 

The above experiment is thought to show that fly specks 
contaminated by tubercle bacilli may be a source of danger 
by direct transfer to the human subject, as in the ingestion 
of infected food, for at least fifteen days after their deposit, if 
exposed only to diffuse daylight in the interior of a room. 
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Previous observers have shown that tuberculosis can be pro- 
duced in animals by feeding them on infected material. As 
this has been already established (see below) it was not 
thought necessary to feed the infected fly specks to animals, 
but merely to determine their virulence and its duration. 

The far greater frequence of tuberculosis of the lungs in 
the human subject and a mass of experimental data (Cornet ^) 
indicate that the usual contagion of tuberculosis is not by the 
ingestion of infected food, but by the drying and distribution 
as dust of infected material through the air. 

It was next of interest, therefore, to try to determine 
whether infected fly specks play any part in this indirect and 
more common infection by contamination of the surrounding 
air. 

B. Inhalation experiment : apparatus, — A glass cylinder 
(18X2 inches) was closed at either end by wire netting, 
tacked to a rim of cork. One end of this tube was closely 
fitted to a hole in the side of a wooden box. The inner 
opening of this hole into the box was also closed by wire 
netting, leaving a space of one-half inch between this and the 
netting closing the end of the glass cylinder. The box 
(8 J X 9 X 12 inches) was closely fitted with a glass cover and 
its sides sealed by pasting paper about it. A stiff rubber 
tube connected with a water vacuum apparatus^ (Eimer and 
Amend) was led through the side of the box opposite the 
entrance of the glass cylinder (Fig. 3). The air in the box 
was exhausted by this means so that a constant slow current 
passed through the cylinder into the box and out the rubber 
tube at the other side. The direction of the air current was 
readily shown by blowing smoke toward the free end of the 
glass cylinder. An attempt was made merely to keep a 
gentle flow of air through the cylinder into the box. 

Twenty-three flies were confined in the glass cylinder with 
tubercular sputum. They deposited, between August 17 
and 19, a large number of specks on the inner surface of the 
tube. During these two days all but four of the flies had 
died. These survived only twenty-four hours longer. 

* Cornet. Spec. path. u. Ther. Nothnagel. xiv, Bd. a. II. Abth. 

* Suggested by J. H. Wright. 
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On August 19 a young and healthy guinea-pig was 
placed in the box and a slow current of air drawn through 
the glass cylinder into the box by means of the vacuum 
apparatus. The pig was confined here for eight days. The 
apparatus was kept in the same room and under the same 
conditions as in the feeding experiment (Experinient A). 

Twelve weeks were allowed to elapse before this animal 
was killed. At the autopsy not a trace of tuberculosis 
could be found in any part of the body. Microscopic 




Fig. 3. — Inhalation experiment. Fig confined in box for eight days. 

examination of sections from different parts of the lungs 
revealed no lesions. 

Cornet* has shown that guinea-pigs can readily be infected 
by dust from tubercular material. Of forty-eight guinea- 
pigs exposed in a room to dust shaken from a contaminated 
carpet, tuberculosis was produced in forty-seven. 

From the above experiment (Experiment B) there is no 
evidence of the spontaneous liberation of tubercle bacilli 
from the fly specks, even when swept by a gentle current of 
air. It is probable, however, that when mechanically dis- 
turbed infection of the air would occur as in Cornet's carpet 
experiment. 

* Comet. /. c, p. 61. 
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//. Flies and Tubercular Material under Natural 
Conditions, 

I have frequently observed the eagerness with which flies 
feed on sputum even when other food is accessible. Their 
dejecta frequently soil the walls and cloud the windows of 
unscreened rooms. During the fly season I have counted 
many thousand fly specks on windows which are frequently 
washed. In their migration from one kind of food to 
another flies must deposit great numbers of specks on food. 
If they eat of tubercular material land later alight on food- 
stuffs intended for human ingestion, they may deposit on 
them great numbers of tubercle bacilli. If these infected 
specks are unexposed to sunlight or strong diffuse daylight, 
they may maintain their virulence, as the above experiment 
(Experiment A) has shown, for at least fifteen days. If the 
specks are exposed to the direct rays of the sun they prob- 
ably lose their virulence much more quickly. Mitchell and 
Crouch,^ for example, found that tubercular sputum, placed 
in direct sunlight failed to infect guinea-pigs after thirty-five 
hours. If preserved in the dark they may remain infective 
for a much longer period than fifteen days. 

Tuberculosis may readily be produced in animals experi- 
mentally, by feeding them on food infected with tubercle 
bacilli (Baumgarten,* Fischer,* Dobroklonski*). In these 
animals the tubercular lesions are in the cervical lymph 
glands, the intestines, the mesenteric glands, the liver and 
more rarely the lungs (Baumgarten*). By analogy, primary 
tuberculosis of the intestines or the mesenteric lymph glands 
in man may be regarded as due to the ingestion of infected 
food. Many such cases have been reported among others by 
Demme,® Ollivier,^ and Wyss.® In such infections I have no 
doubt that flies play a part. 

^ Mitchell and Crouch. Journ. of Path, and Bact., vi, p. 14. ^ 

* Baumgarten. Cent. f. kl. med., 1884, No. a. 

■ Fischer. Archiv. f. exp. Path. u. Pharm., Bd. xx. 

* Dobroklonski. Archiv. f. m. exp., 1890, p. 253. 
' Baumgarten. /. c, 

• Demme. Quoted from Cornet, /. c.^ p. 100. 
» Ollivier. Quoted from Cornet, /. c, p. 100. 

• Wyss. Quoted from Comet, /. c.^ p. 100. 
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Cornet readily produced tuberculosis of the lungs and 
bronchial glands in guinea-pigs by dust from his infected 
carpet. If undisturbed, spontaneous liberation of tubercle 
bacilli from fly specks is unlikely even when they are exposed 
to a current of air (Experiment B). If mechanically agi- 
tated, however, aerial infection probably occurs, as with dried 
tubercular sputum. 

CONCLUSIONS. 

1. Flies may ingest tubercular sputum and excrete tu- 
bercle bacilli, the virulence of which may last for at least 
fifteen days. 

2. The danger of human infection from tubercular fly 
specks is by the ingestion of the specks on food. Spontaneous 
liberation of tubercle bacilli from fly specks is unlikely (Ex- 
periment B). If mechanically disturbed, infection of the 
surrounding air may occur. 

As a corollary to these conclusions, it is suggested that 

3. Tubercular material (sputum, pus from discharging 
sinuses, fecal matter from patients with intestinal tuberculosis, 
etc.) should be carefully protected from flies lest they act as 
disseminators of the tubercle bacilli. 

4. During the fly season greater attention should be paid 
to the screening of rooms and hospital wards containing 
patients with tuberculosis and laboratories where tubercular 
material is examined. 

5. As these precautions would not eliminate fly infection 
by patients at large, foodstuffs should be protected from flies 
who may already have ingested tubercular material. 
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THE NEW CLASSIFICATION OF BENIGN TUMORS OF THE 
BREAST, WITH AN ILLUSTRATIVE CASE.* 

By J.Collins Warren, M.D.j 0/ Boston, 

The following case is reported as illustrative of the two 
principal types of benign tumors, both conditions occurring 
in the same breast, and also to show what can be accom- 
plished in the treatment of non-malignant growths by con- 
servative surgery, with the hope that many a breast that 
otherwise would be amputated may be saved. The nomen- 
clature here employed has been adopted as the result of a 
study of 758 cases of tumors of the breast,^ and which was 
embodied in the "Oration in Surgery " read by me at the 
annual meeting of the American Medical Association 
in 1905.' 

As was pointed out in that paper, the old classification 
of tumors and diseases of the breast is extremely confus- 
ing, the pathologists in no two centers of learning using 
the same term to describe a given condition, and in com- 
paring the classifications and terms used by the patholo- 
gists on one hand and the clinician on the other, the 
confusion is, if possible, worse. The classification that 
was brought forward and embodied in the paper referred 
to was an attempt on my part-, while recognizing the claims 
of the pathologists, to make one that would be patho- 
logically correct and at the same time be practical and 
adaptable to clinical use. 

The breast differs from most other glands in the changes 
that it undergoes, — first at puberty, then during lactation 

^Reprinted from the Boston Medical and Surgical Journal, Vol. civ, No. 20, pp. 
566-568, Nov. 15, 1906. 

* Collected and analyzed by Drs. R. B. Greenough and C. C. Simmons. 

* Jour. Am. Med. Asso., July 15, 1905. 
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and, lastly, at the menopause, — that is, it is for most of 
the time in a condition that may be termed one of unstable 
equilibrium, and the relation of its component parts differs 
markedly at different periods of life. It is also composed 
of two kinds of tissue, — fibrous and epithelial, — the rel- 
ative proportions of each varying greatly at these different 
periods of life, but both of which enter into any tumor 
formation in the breast. In a classification of benign 
breast tumors it is necessary, therefore, to take both of 
these tissues into consideration, and for this reason the 
term applied by Ribbert of ** fibro-epithelial tumors" has 
been adopted. In most of these tumors the fibrous ele- 
ment predominates, but in a few the epithelium plays the 
most important role. While this is a perfectly satisfactory 
term for the group of non-malignant breast tumors, it can- 
not be applied to that diffuse condition occurring at the 
menopause, which is often called ** chronic mastitis," — an 
absolutely misleading term. Normally, at this period of 
life the breast undergoes involution, with an increase in 
the fibrous tissue and the formation of some small reten- 
tion cysts caused by pressure on the ducts. If this stage 
is prolonged, or accompanied by changes greater than 
would be normally expected, I have applied to it the term 
of " abnormal involution." This is synonymous with the 
so-called ** chronic cystic diseases " of the breast, ** chronic 
mastitis," ** adenocele," etc. The condition is in reality a 
hyperplasia of one or both tissues which compose the 
breast to a greater or less extent. It is a diffuse process, 
and should not be confounded with the distinct tumor 
formations previously mentioned. 

The following is the classification adopted in the pre- 
vious article, the non-indigenous growths, inflammatory 
conditions, and carcinoma being omitted. 

Fibro-Epithelial Tumors, 
(i) Fibrous type. 

1. Periductal fibroma. 

2. Periductal myxoma. 

3. Periductal sarcoma. 
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(2) Epithelial type (cyst adenoma). 

1. Fibro-cyst adenoma. 

2. Papillary-cyst adenoma. 
Hyperplasia : 

1. Diffuse hypertrophy. 

2, Abnormal involution. 

Cystic. 
Proliferative. 

Under the fibro-epithelial tumors the periductal fibro- 
mata are those tumors often termed simple fibromata or 
intra-canalicular-papillary fibromata, the adjective periduc- 
tal being applied to designate their point of origin, — the 
periductal fibrous tissue, a tissue characteristic of the 
period of puberty. The periductal myxomata are myxo- 
matous tumors originating in the same manner, and are 
comparatively rare. Most of them are in reality only ede- 
matous fibromata. The periductal sarcoma arises in the 
same manner, and appears as a very cellular fibroma. It 
is for all practical purposes non-malignant, and is distinct 
from the non-indigenous sarcomata of the breast. 

In the epithelial group of fibrous tumors, the term fibro- 
cyst adenoma is applied to that rare tumor which is, in 
gross, similar to the periductal fibroma, but in which 
microscopically the epithelial proliferation, as shown by 
the large number of glandlike structures, is the striking 
feature. The papillary-cyst adenomata are those cystic 
tumors filled with papillary or glandular ingrowths of 
fibrous tissue covered with epithelium, and usually con- 
tain bloody fluid. They are commonly seen under the 
nipple, and are accompanied by a bloody discharge. 
They are identical with the '* duct cancer," ** villous pap- 
illoma" and ** adenoma" "of certain authors. 

Benign tumors of the fibrous type are found in young 
women; that is, before they are thirty-five years of age. 
Benign tumors of the epithelial type are found later on in 
life ; that is, between middle life and old age. 

The hyperplasias in distinction to the fibro-epithelial 
tumors are diffuse processes. Of this group there are two 
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varieties, — one diffuse hypertrophy, being practically a 
negligible quantity. The name is applied to the enor- 
mous hypertrophy of the breast sometimes seen at puberty 
or to that seen during pregnancy, and clinically the cases 
are of little interest other than as a curiosity. 

The other division of hyperplasia, to which I have 
applied the name ** abnormal involution," comprises that 
large group of diseases of the breast occurring in women 
at about the menopause, and characterized chiefly by 
increase in the fibrous tissue and cyst formation. These 
diseases have been attributed to inflammatory processes 
by some, regarded as new growths by others, while still 
others, and among them the greater number of recent 
observers, consider them involution changes. In this 
group the fibrous tissue is increased, while the ducts are 
dilated. The change is usually mainly fibrous, but if 
there is much epithelial increase the ducts may be filled 
with epithelial cells. In the more advanced forms, which 
are apt to progress into carcinoma, this epithelium may 
have a papillary or even an adenomatous arrangement 
within the ducts. 

Case. May, 1906. The patient, a woman, thirty-four years 
old, had been married one year, but had had no children. The 
family and previous history were not remarkable. Eight years 
previous, that is, when twenty -six years of age, she noticed a 
lump in the right breast which had increased slowly in size for a 
time, but had not changed for some years before consultation. 
The right breast had, since she was twenty-two years of age, 
been smaller than the left. She had had no pain at any time. 
During the last two years there was a slight water>' discharge 
from the nipple. The catamenia were regular and normal, and 
were not accompanied by symptoms in the growth. 

Examination showed a fairh* well-developed and nourished 
woman. In the lower inner quadrant of the right breast, which 
was slightly fuller than the left, was a hard tumor, the size of a 
small English walnut. This was not adherent to either the skin 
or muscle, and was not tender. The rest of the breast on palpa- 
tion seemed to be slightly fuller and to contain more breast tissue 
than the other. The nipple was normal and examination failed 
to demonstrate any glands in the axilla. 
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The operation performed is that to which I have given the 
name "Plastic resection of the mammary gland." Recovery 
from the operation was uneventful. The stitches were removed 
on the sixth day, and the patient discharged soon after, wearing 
a breast bandage. 

Pathological report, by Dr. C. C, Simmons. — The specimen was 
received in two portions. One consisted of a roughly triangular 
piece of breast tissue 1.5 cm, in breadth at the base and 5 cm. in 
length. On one surface this was covered by a moderately distinct 
fibrous layer, probably representing the fascia under the breast. 




Fig. I. Periductal fibroma. Characterized by an overgrowth 
of the periductal fibrous tissue with but secondary changes in the 
epithelial elements. 

Near the apex on the upper surface were several hard, rounded 
tumors varying up to 1 cm. in diameter. On section these were 
distinctly encapsulated, firm, of a grayish white color and trav- 
ersed by numerous clefts. The remaining portions of this frag- 
ment were composed of normal appearing breast tissue. 

The other portion of the specimen was irregular in shape, 
roughly 2 cm. in diameter, and consisted of fibrous tissue in 
which were many small tumor-like areas }4 cm. in diameter or 
less. On section some of the tumors were similar to those of the 
large piece, while others presented numerous clefts, and in 
places there seemed to be distinct papillar>^ projections. 

Microscopic examination of the hard tumors from the larger 
piece showed encapsulated masses of dense fibrous tissue, which 
in places had undergone hyaline degeneration, traversed by 
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numerous short branching clefts. (Fig. 1.) These clefts were 
lined with one or more layers of epithelium, and in their neigh- 
borhood the fibrous tissue was much less dense than elsewhere. 

The characteristic of these tumors was thp fibrous tissue, the 
epithelial elements having a distinctly secondary place. 

Microscopic examination of the smaller piece showed an en- 
tirely different process. The ducts were dilated and lined with 
several layers of epithelium, which in some instances had a 
papillary or even adenomatous arrangement. Certain of these 
ducts contained branching fibrous papillary projections, covered 
with one or more layers of epithelium, and formed distinct, small 




. /W[y':-^ 



Fig. 2. Papillary-cyst adenoma. From beneath the nipple. 
The ducts are dilated and filled with fibrous papillary- pro- 
jections covered with epithelium. The changes here are mainly 
epithelial. 

tumors. (Fig. 2.) In this specimen, therefore, the changes 
were primarily epithelial in character. 

Diagnosis. — Multiple periductal fibroma. Papillary-cyst ade- 
noma. Abnormal involution with marked epithelial hyperplasia. 

We have a rather unusual combination in this case, but 
one which illustrates well the two types of benign tumor 
of the breast, viz., the fibrous and the glandular. It also 
serves to illustrate the point that there is no well-defined 
line of separation between them, and that we cannot, 
therefore, group them separately. The term *'true ade- 
noma," as applied to tumor formation in the breast, must, 
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therefore,' disappear, and we must be content to recognize 
the fact that a small proportion of the benign tumors of 
the breast (fibro-epithelial tumors) are of a marked epithe- 
lial type, and have a right to be designated as belonging 
to the adenoma class (cyst adeno«a). The fact that in 
benign tumors of the breast the fibrous tissue may some- 
times predominate and that at other times the epithelial 
structures are the most characteristic feature, is one that 
we niust also remember when considering the prognosis 
of a given case. For when we find so marked an epithe- 
lial activity in a tumor, even though it may be classified as 
benign, we canriot but feel that surgical intervention has 
been more than justified. 

Plastic resection of the mammary gland : This opera- 
tion consists in a reflection of the breast from below, 
upwards, in a manner to expose the posterior surface of the 
gland, and the removal of one or more v-shaped segments 
of the gland, the apex of the v coinciding with the central 
point of the circle. 

The preliminary incision is longer than that contem- 
plated by Thomas, and runs from the lower inner quad- 
rant along the fold of the breast to the inner border of the 
axilla. The incision should be carried down deep enough 
to expose the pectoralis major muscle. The dissection 
should then be carried along through the loose tissue over- 
lying the pectoralis fascia, while with the left hand the 
operator lifts the breast upwards and inwards so that the 
entire posterior surface of the gland is exposed. The 
tumor can now be exposed by a radiating incision, if 
desired, or preferably removed entire in the center of a 
wedge-shaped mass of gland tissue, including the entire 
thickness of the gland. These fibrous tumors are not 
easily dissected out, as the capsule is intimately adherent 
to the adjacent gland tissue. If necessary, the remaining 
portions of the gland can be explored by radiating incision, 
but this is usually unnecessary, as the presence of a tumor 
in the gland can easily be detected by palpation, differ- 
ing in this respect from the cases of abnormal involution 
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or '* cystic disease." The wedge-shaped cavity thus made 
should be sewed with a double row of catgut sutures, and 
no silk should be used either for suture or ligature. The 
gland is now dropped back upon the pectoral fascia and 
stitched firmly along ^ts outer border. These buried 
sutures are useful in removing strain upon the surface. 

I am in the habit of using silkworm gut for the skin 
suture. 

The cavities of these tumors rarely give rise to sepsis, 
as they are usually sterile, but in the case of tumors of 
this character near the nipple, it is well to avoid opening 
during the operation. If, however, opening such a cavity 
is unavoidable, the wound should be disinfected before 
being closed. 

The dressing should be held in place by the ** empire 
bandage," a bandage which crosses obliquely in front, and 
is pihned like a diaper. Each end of this bandage is 
folded longitudinally in such a way as to produce lateral 
pressure upon the organ and hold the subcutaneous 
wounds firmly together. The ends of the bandage are 
then attached to suspenders crossing over the shoulders. 
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EXPERIENCE IN THE TREATMENT OF TABES BY 
CO-ORDINATIVE EXERCISES.* 

By E. W. Taylor, M.D., and Edward A. Lindstrom, 

Prom the Department of Neurology y Massachusetts General Hospital, 

Since the publication in English of Frenkel's book on 
tabetic ataxia a somewhat widespread interest in the 
method of treatment which he describes has been mani- 
fest. It is, however, somewhat extraordinary that a 
method so easily applicable should not have been" even 
more widely used. The reasons presumably are that in 
the practice of others than neurologists cases of tabes 
occur so infrequently that a systematic use of the method 
has not suggested itself, and also to the fact that even in 
neurological clinics and in the private practices of those 
who see many such cases disappointments have come 
because the method has not been persistently carried out 
over a long period of time by a person competent to give 
the required instruction. However this may be, the fact 
remains that many cases of tabes are neglected until their 
ataxia has reached so advanced a stage that treatment 
becomes exceedingly difficult. The object of this com- 
munication is simply to call attention to a well-recognized 
method and, if possible, to demonstrate its feasibility both 
in private practice and in hospital clinics. 

It is not necessary to go into detail regarding the theory 
of the treatment. This is adequately and completely 
described in Frenkel's ^ book devotejd to the subject. For 
the benefit of those who may be unfamilar with this ^ook 
and with the principles involved, we need merely say that 
the prime object of the treatment is \o retrain the lost or 
damaged co-ordination, which is the underlying condition 
of the motor disturbances of tabes. This is accomplished 
by means of exercises beginning with simple movements 
in a recumbent position and progressing to more compli- 

* Published in the Boston Medical and Surgical Journal| 1906, civ, p. 699. 
» Frenkel : The Treatment of Tabetic Ataxia. English translation by Freyberger. 
P. Blakiston's Son & Co., 1902. 
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cated ones in the semi-erect and finally in the erect posi- 
tion. The rationality of the procedure may easily be 
explained to a patient of ordinary intelligence, and under 
proper guidance there is never difficulty in eliciting his 
full interest in the educational process. We shall revert 
to the practical details later. 

This paper is based upon a conscientious trial of the 
method advocated by Frenkel, both in the out-patient 
neurological service at the Massachusetts General Hospi- 
tal and in private. The general results of the treatment 
have been most satisfactory. In all cases in which proper 
time and attention have been given, improvement has been 
definite and in many instances very marked. We have 
had under our care approximately thirty patients during 
the past two years, fairly equally divided between hospital 
and personal practice. Several of these we report in 
brief. 

Case I. — H. L. A Jew, thirty years old, has been under treat- 
ment, with the exception of the summer months, steadily, since 
February, 1905. At the beginning of treatment he was exceed- 
ingly ataxic, in wretched general condition and rapidly approach- 
ing the helpless stage. The signs of tabes were all well marked. 
His interest in the exercises was active from the first and has 
since become almost a passion with him. The result has been 
altogether gratifying and he is able now to walk long distances, 
several miles, with no assistance whatever and with relatively 
slight evidence of ataxia. This patient has been treated entirely 
at the Massachusetts General Hospital. 

Case n. J. M., forty -eight years old, has been treated at 
the Massachusetts General Hospital since April, 1905, with simi- 
larly gratifying results. He sought relief because he was finding 
it impossible to continue his work on account of increasing 
ataxia. 

Case III. R., forty-six years old, has been under almost 
continuous treatment since December, 1904, and shows a similar 
improvement to the cases already mentioned. He still con- 
tinues to come to the clinic, and finds no marked difficulty in 
locomotion. 

A very natural difficulty met with in the treatment of 
these cases at the Out-Patient Department is the failure on 
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their part of faithful attendance. Many cases on our list, 
for example, have come but a few times, and have, there- 
fore, not been able to benefit materially from a treatment 
which above all things demands patience and perseverance. 
The class system has, however, been found useful and 
might be carried to a further point than has yet been 
attained. To this matter we shall also revert later. 

The cases in private practice, on the whole, have been 
more satisfactory^ for the reason that they have continued 
treatment over long periods of time and with a devotion to 
detail which it is hard to secure in any but the exceptional 
hospital case, of which the patients alluded to above are 
examples. 

Case IV. C, thirty-eight years old, a machinist by occupa- 
tion. First seen in a markedly ataxic stage, the ataxia interfer- 
ing greatly with his work and comfort. Absent knee jerks; 
Argyll-Robertson pupils ; considerable disturbance in muscle- 
sensibility, but no marked hypotonia. Pains, gastric crises, and 
failing eyesight. 

Exercises were at once begun and faithfully continued for 
many months. He regained a high degree of co-ordination and 
now, nearly three years after the beginning of the treatment, is 
relatively comfortable and able to work. 

Case V. W., forty years old, was first seen June 6, 1904, 
suffering from extreme at^a which had somewhat rapidly 
developed during the preceding eight months. There was some 
pain, slight sphincter disturbance, numbness of the legs. Even 
with the feet apart he stood only with great difficulty ; muscular 
sensibility of the feet much impaired and objective blunting of 
skin sensation about up to the knees. Knee jerks absent ; 
Argyll-Robertson pupils. 

Exercises were begun and continued under instruction for 
upwards of a year, and since then alone. The improvement 
from the beginning was definite, and within a few weeks he has 
come to Boston, transacted various business which required walk- 
ing in crowded streets and returned the same day to his home 
in a neighboring city. His confidence has been restored, and 
although his ataxia is still apparent to a trained observer, he is 
able to walk without undue embarrassment or fatigue, which was 
wholly impossible two years ago. 

Case VI. J., thirty-four years old, seen Jan. 28, 1^05, gave 
the usual history of lancinating pain, sphincter disturbance and 
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loss of sexual power. Absent knee jerks, Argyll-Robertson pupils 
and a zone of diminished sensation under the nipples determined 
the diagnosis in spite of the absence of ataxia, except of the 
smallest possible degree. 

Exercises were nevertheless undertaken and faithfully carried 
out, with the result that the patient acquired a much higher 
degree of co-ordination than the ordinary normal person has, 
which undoubtedly will be of much service to him when the 
inevitable ataxia begins to develop. This, so far as we know, 
has not yet occurred. 

Case VII. D., thirty-four years old, was first seen May 8. 
1905. He was a heavy man and excessively ataxic. Supported 
by a cane he stood only with the greatest difficulty and was 
practically incapable of walking without such a support. Lan- 
cinating pains, lost knee jerks and inactive pupils, with bladder 
symptoms and cutaneous sensory disorders of the legs, were all 
present. 

Co-ordinative exercises had been previously undertaken in a 
half-hearted way with no visible result. In spite of this, the pa- 
tient willingly undertook them again in systematic fashion, and 
has continued them for the year and a half which has intervened. 
He is now able to go up and down stairs with comparative ease, 
^before almost impossible, and walks with a very considerable 
degree of assurance, slightly assisted by a cane. He is, however, 
still unable to go a distance, for example, a quarter of a mile, 
without much fatigue. This is partly due to his weight, and, no 
doubt, also to the high degree of the ataxia which he is continu- 
ally forced to overcome. The improvement, however, has been 
gratifying, especially in view of the fact that the exercises were 
g^ven up for a time owing to an intercurrent attack of pleurisy. 

Case VIII. S., thirty-nine years old, seen Oct. 25, 1906. 
The patient had not walked for upwards of a month ; the arms 
were also extremely ataxic, and he was well started in the 
so-called paralytic stage. There was very considerable hypotoni- 
city and disorder of joint and cutaneous sensibility, both in the 
arms and legs. The knee jerks were lost, the pupils unrespon- 
sive to light and the general clinical picture one of a late stage 
of the disease. In this case, as, in fact, in all the others, no 
systematic exercises had ever been prescribed. 

Exercises were at once begun and now, at the end of a month, 
a number of exercises in the lying position are done with good 
muscular control and co-ordination. Standing and walking exer- 
cises are not possible as yet, and are still further complicated by 
the fact that the sensor\' loss in the hands — muscle sense and 
stereognosis — render it practically impossible for him to hold a 
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cane or other support. This, with the general hypotonicity of 
the muscles and the very high degree of ataxia, renders the case 
an extremely difficult one. It is unfortunate that the exercises 
were not begun a year or more ago. As it is, we expect improve- 
ment, and probably some degree of locomotion. This case is the 
latest, as regards the degree of ataxia, which we have attempted 
to treat. 

The foregoing cases are examples of the untreated tabes 
which one meets in private practice. With one exception 
they were all markedly ataxic when first seen, and all have 
been benefited except the last, which has been under treat- 
ment only a month. All, excluding the pre-ataxic case, 
might have been benefited much more had the treatment 
been begun months or even years before. 

GENERAL INDICATIONS. 

Co-ordinative exercises are far more useful in tabes than 
in any other lesion of the spinal cord or nervous disorder. 
Dr. J. Madison Taylor^ has, however, placed oh rec- 
ord an exceedingly successful treatment by this general 
method of a case of paralysis agitans. This case should 
stimulate others to give the method a fair trial in this 
practically untreatable disease. Our personal experience 
in the treatment of paralysis agitans by this method is 
small, but we have observed certain favorable results, not 
suflicient, however, to justify the exercises as a routine 
measure. The complication of inco-ordination with spastic 
conditions, diffuse combined degeneration giving rise to 
an ataxic paraplegia, is not in general amenable to suc- 
cessful treatment by this method. The spasticity renders 
the movements difficult to perform, and the general weak- 
ness which goes with a degeneration of the pyramidal 
tracts renders the effort greater than the patient can per- 
form with success. In primary spastic conditions there is 
naturally no indication for the treatment, since the element 
of ataxia is lacking. In general, hypotonic conditions of 
the muscular system, with accompanying inco-ordination, 

> Taylor : The amelioration of paralysis agitans and other forms of tremor by sys- 
tematic exercises. Jour. Nerv. and Ment. Dis., 1901, xxviii, 133. 
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are the conditions which provide the essential field for this 
form of treatment. 

Limiting, therefore, our consideration to tabes, it is at 
once evident that the different patients respond in widely 
different ways to treatment. A weak heart or highly 
sclerotic arteries are contra-indications except to the sim- 
plest form of exercises. A case under our care in which 
tabes was combined with exophthalmic goitre proved wholly 
impossible to treat on account of the circulatory conditions. 
Excessive adiposity is also a misfortune. Persons of 
small and slender physique are much less exhausted by 
the treatment and, therefore, regain co-ordinative power 
more quickly and permanently. Naturally, treatment of 
this mechanical sort is most successful in persons in good 
physical condition who have no handicap in the way of 
circulatory or other disorders. A very high degree of 
hypotonicity, especially if associated with Charcot joints, 
is naturally a complication. 

In tabes the treatment may be instituted with hope of 
improvement at any stage of the disease, excepting the 
very latest. It is on the whole unusual for patients to pre- 
sent themselves in the pre-ataxic stage, and if seen at this 
early period of the disease it is at times difficult to impress 
upon them the importance of co-ordinative exercises when 
they have not been conscious of disturbances in locomo- 
tion. Two such^cases are included in the series which 
make up the basis of this report, and one other was seen 
in consultation who has not undertaken the treatment. Of 
the two who accepted treatment, one (Case VI), with the 
characteristic signs of tabes apart from inco-ordination, 
was sufficiently impressed with his future prospects to 
undertake with great faithfulness the prescribed co-ordina- 
tive exercises. The result was that after several months 
of treatment, faithfully carried out, he was able to show a 
higher degree of co-ordination than an ordinary normal 
individual. Such a patient, if he perseveres in carrying 
out the exercises, is sure to avert for a greater or less 
length of time the otherwise inevitable ataxia. The sec- 
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ond case, although also without ataxia at present, has been 
so far impressed with the rationality of the treatment that, 
after a series of exercises under instruction, he has agreed 
to prosecute them further, although obliged to be entirely 
away from medical supervision for a number of months. 
It is unquestionably very desirable that the treatment be 
begun in the pre-ataxic stage or as soon thereafter as pos- 
sible, and in these cases naturally the best results may be 
expected if the importance of the procedure can be suffi- 
ciently impressed. This is in many cases not difficult, 
due largely to the common knowledge possessed by the 
laity of the discomfort and conspicuousness of the ataxic 
stage. 

Patients, however, usually present themselves, at a 
later stage, and often, in fact, when they are on the verge 
of complete incapacity. The problem here offered is 
naturally a very much more serious one, and the treat- 
ment must be correspondingly thorough and long contin- 
ued. With these patients there is no difficulty whatever 
in impressing upon them the importance of the treatment. 
They have in most instances been treated by various drugs 
and other inefficient means, with the result that their dis- 
couragement is almost complete and their willingness to 
undertake a treatment promising amelioration increasingly 
great. The incapacity at this stage is also so extreme that 
the ordinary employments of life are interfered with and 
the patients therefore not only have the inclination, but 
also the time, to give to the required work. Most of our 
patients have been seen for the first time and treated in 
this stage, and with uniformly good results when the treat- 
ment has been followed conscientiously for a reasonable 
length of time. It is to be hoped that as this method of 
treatment becomes more widely known patients will be 
treated much earlier than is at present usually the case. 
It is altogether unfortunate if they are left to reach the 
helpless stage before the exercises are instituted. Even 
in these late cases, however, good results may be expected 
and not infrequently it is possible to so far educate the co- 
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ordination that persons previously confined to a chair may 
be able to walk to a certain degree. The exercises should, 
therefore, not be considered valueless even in the so-called 
paralytic stage of the disease. 

ELEMENTS OF SUCCESS. 

That the use of the Frenkel treatment has not always 
been attended with success is due in part to the unsuitabil- 
ity of the patients, which certainly in the case of tabes is 
rare, and more particularly to the careless and inadequate 
prosecution of the treatment, and to too great a confidence 
on the part of the physician that the patient is himself 
capable of directing his own treatment To succeed, cer- 
tain definite principles must be adhered to, as Frenkel has 
definitely pointed out in his comprehensive work on the 
subject. 

First. — The instruction must be given in most pains- 
taking fashion. This necessitates a teacher skilled in the 
method of treatment and preferably a person thoroughly 
acquainted with massage and physical training in general. 
This work, under ordinary circumstances, cannot be done 
by the physician for the reason that he has not the time 
and often not the knowledge which it definitely demands. 
Attention to detail is absolutely essential if results are to 
be expected. The patient must, from the outset, be im- 
pressed with the rationality of the treatment and with the 
absolute necessity of performing the various movements 
with the utmost possible precision. Slovenly methods are 
worse than useless and such methods can only be pre- 
vented by the constant, keen supervision of a teacher 
interested in the work. 

Second. — Good results depend upon moderation. The 
tendency on the part of the patient, when once interested 
in the treatment, and particularly when he sees improve- 
ment, is to do too much. This is always detrimental, and 
it is a common experience to be obliged to warn the over- 
enthusiastic patient against this danger. The muscular 
effort connected with even simple movements properly 
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performed is extremely great. It is, therefore, necessary 
that the pulse should be carefully watched and that the 
patient should rest frequently between the exercises. 

Third. — The exercises, beginning gradually and with 
the more simple ones, must be carried out under the eye 
of the instructor for at least six months, and preferably 
for a year or longer. It* is our custom to give the patient 
actual instruction three times a week, one hour at a time, 
with frequent intermissions for rest. In addition to these 
exercises the patient is instructed, morning and night, to 
go through certain prescribed movements by hfmself, care 
being taken not to prescribe more than he can properly 
perform without fatigue. In our experience there is no 
difficulty whatever in having these instructions carried out. 
When a certain number of the exercises are well mastered, 
bpth in the lying and standing positions, the visits of the 
instructor may become less frequent and finally the pa- 
tient may with safety be thrown upon his own resources. 
He is by this time expert both in the principles and prac- 
tice of the treatment, and may even be capable of elabor- 
ating the exercises still further without definite instruction. 
The exercises naturally must be continued indefinitely, 
inasmuch as the underlying pathological process continues 
to advance. The period of disability may by these means 
be somewhat indefinitely postponed. 

Fourth. — The complete co-operation of the patient 
must be secured if the treatment is to prove a success. 
After the first few exercises, which require considerable 
tact on the part of the instructor, some signs of improve- 
ment are usually apparent, and, thereafter, there is small 
difficulty in keeping alive the patient's enthusiasm. 

Fifth, — The class system is useful and available in 
hospital practice. Three or four patients, either at approx- 
imately the same or at different stages of the disease, may, 
with much advantage, be given the exercises together. 
One patient may rest while another is going through cer- 
tain of the exercises, and the fact of companionship proves 
a stimulus to the conscientious performance of the work. 
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For about two years such a class has been maintained at 
the Massachusetts General Hospital with success. Several 
of the patients have been coming regularly for from one 
to two years and evidently take much pleasure in perform- 
ing the exercises prescribed. New members may be added 
to the class from. time to time, and those who have been 




Fig. I. Modified from Frenkel. Linoleum or canvas on which 
is painted footsteps, preferably in one series, instead of in two as 
here represented. The strip should be from iS to 24 inches in 
width, and for persons of average height the distance between the 
steps 4 inches. For a very short person it should be less, and for 
an unusually tall person, more. The separation between the heels 
and the toes should vary somewhat, depending upon the personal 
idiosyncrasy of the patient. The patient is required as far as 
possible to adjust his steps to the footprints. 

longer under training may serve, in a measure at least, as 
teachers of the newer arrivals. In private practice natur- 
ally such a method is rarely, if ever, available. Its dan- 
ger lies in giving the patients too much latitude and in 
trusting too far to their individual capacity to perform the 
exercises correctly. Naturally, this danger is lessened the 
longer the exercises are continued. The element, how- 
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Fig. 2. Modified from Frenkeh I. Strip of linoleum or can- 
vas, or painted directly on the floor, 9 inches wide and 10 to 15 
feet long. II. The same, 4 inches wide. Ill and IV^ similar to 
I and II respectively, but with cross-markings at intervals of 27 
inches, a full step, and at 13^ and 6^^ inches, a half and a quar- 
ter step. The use of these strips is obvious, the demand for more 
perfect co-ordination increasing from the broad plain* strip I to the 
narrow marked strip IV. 
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ever, of strict personal attention to the individual case must 
never be neglected if the best results are to be attained. 

APPARATUS, 

The appliances necessary for the treatment are easily 
made and do not need to be renewed. The essentials are, 
first, a couch. This may be of wicker with one end 
elevated and with a hard base of support for the body. 
(See Fig. 6.) Such couches are relatively inexpensive 
and may be easily obtained from any well-equipped furni- 
ture store. The disadvantage of such a couch is that its 




Fig. 3. Modified from Frenkel. Linoleum painted as repre- 
sented, and the possible positions of the feet indicated by numbers. 
The patient standing at i, i, is directed by the instructor to place 
the feet in various positions as indicated by the figures. This is 
done at word of command, and is a very useful exercise of the 
later treatment. The distance between the vertical steps is 6 
inches, and between the lateral, 5 ^^ inches. 

surface is very slippery, and the tendency, therefore, is 
for the patient to slip down while taking the exercises on 
his back or else to use considerable muscular energy to 
maintain his original position. This may be obviated by 
placing a piece of felt or some other rough material under 
the buttocks. If such a couch is used, this should always 
be done, since the patient requires all his strength and 
attention to perform the specific movement desired. 

A better couch for the purpose is one put together of 
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Stout timber with the seat open. This should then be 
covered by a tightly stretched canvas which affords a non- 
slipping surface more satisfactory than that of the ordinary 




Fid. 4. Modified from FrenkeL Steps with railing for support. 
The treads are 6 inches in width and 9 to 11 inches long. 

wicker couch of which- we have spoken above. Such a 
couch as this may very easily be made by a carpenter of 
ordinary pine stock and serves the purpose on the whole 
better than any other apparatus. Particularly to be avoided 




Fig. 5. Modified from Frenkel. Arrangement of steps for 
turning movements. 

is the ordinary couch, sofa or bed which is far too yielding 
for the proper performances of the exercises. Such a 
couch as that described above is all that is required for the 
beginning exercises taken on the back. A little ingenuit}', 



Digitized by 



GoogI( 



24 



TAYLOR AND LINDSTROM. 



with perhaps a small expenditure of -money, will easily 
provide this. 

For the walking and turning exercises the apparatus 
required is equally simple. A strip of linoleum or canvas, 
approximately twenty feet in length and marked off in 
footsteps as indicated in Fig. i, is requisite. In addition 
to this, strips of two widths with and without cross-markings 
at regular intervals, as shown in Fig. 2, are very desirable, 
if not absolutely necessary. A so-called Geneva cross,, 
illustrated in Fig. 3, is an extremely useful piece of appar- 




Fig. 6. Exposure, lo seconds. Wicker couch used at Massa- 
chusetts General Hospital, showing performance of a free leg exer- 
cise in the recumbent position. The co-ordination is practically 
perfect, in spite of the awkwardness of the position. 

atus for the later exercises. A series of three steps, as 
shown in Fig. 4, or, as a simpler device, a solid box upon 
which the patient may step with safety is a useful adjunct 
to the treatment and gives opportunity for the somewhat 
difficult co-ordinative movements used in going up or down 
stairs. Many other devices of more or less complicated 
sort may naturally be used to assist in the training of the 
co-ordination. If, for example, the arms are ataxic, a 
board is useful into which many holes are bored, the 
patient being required to insert a peg into one or another 
hole, either by command or through an act of his own wilL 
These details, into which it is not our purpose at this time 



Digitized by 



GoogI( 



TREATMENT OF TABES. 



25 




Fig. 7. Exposure, 10 seconds. Walking exercise on narrow 
strip, in steps of given length. The care and attention of the 
patient is well shown. The co-ordination is excellent. Massa- 
chusetts General Hospital. 

In the walking exercises the knees should be well bent, and also 
the thigh on the body. The knees should be kept on a line with 
the toes. 
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to enter, are discussed at length in Frenkel's admirable 
book. 



METHOD OF TREATMENT. 



As already indicated in some measure, the essentials to 
successful treatment are a training of the co-ordination in 
simple movements, going on to more complex, at first with 
all the assistance which can be gained by position of the 




Fig. S. Exposure, lo seconds. Class work, Massachusetts 
General Hospital. Patient to the right is walking on a strip with 
cross marking, as in Fig. 7. Fair co-ordination. The center 
patient is walking on footprints, not clearly shown in photograph, 
one of the simplest of the walking exercises. Excellent co-ordin- 
ation. The patient to the left is making a side step, a much mote 
difficult movement. There is considerable inco-ordination, as 
clearly shown in the photograph. 

body, use of the eyes and even artificial aids. It is not 
necessary to detail these movements, inasmuch as those 
originally suggested by Frenkel and pictured in his book 
have, so far as we are aware, not been improved upon. 
We call attention rather to the photographs (Figs. 6, 7, 8, 
9, 10) of patients actually undergoing treatment, which 
illustrate better than words could do the means taken to 
improve the co-ordination and the success which attends 
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the effort. The photographs were taken indoors and 
received an exposure of approximately ten seconds. It 
may, therefore, be seen how complete a co-ordination was 
obtained in those cases where no blurring of the image 
takes place. This is true in many instances. In others, 
however, it will be seen that a certain ataxia developed 




Fig. 9. Exposure, 10 seconds. Turning moTements. Patient 
on the right has maintained good co-ordination. The patient on 
the left shows no great ataxia of the legs, but the upper part of 
his body is unsteady. Massachusetts General Hospital. 

before the expiration of ten seconds, which it is not diffi- 
cult to understand when one observes the difficult positions 
which the patients are attempting to maintain. 

The result of our application of the Frenkel method in 
the treatment of tabetic ataxia has led to the following 
conclusions : That the method is equally applicable to|[hospi- 
tal and private patients ; that the class system is useful but 
must be guardedly used ; that the moral effect upon the 
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patients is admirable, leading to determined efforts towards 
perfecting themselves in the exercises prescribed ; that 
the other symptoms of the disease — sphincter disorders, 
general sensory defects and pain — are indirectly bene- 




FiG. 10. Exposure, lo seconds. Class work, Massachusetts 
General Hospital. Practice on the steps. The co-ordination is 
in general good. The care which the patients are taking is 
characteristic of all who are well taught. 

The patients represented in this series of photographs were all 
highly ataxic when they first came under treatment, and all have 
been taking the exercises for upwards of a year. They are the 
nucleus of the hospital class. 



fited ; that if the treatment be carried out faithfully under 
direction for six months or more definite improvement is 
sure to result unless complications set in or unless the 
patient presents himself for treatment at too late a stage ; 
and finally, that this method of treatment, conscientiously 
carried out, should not be neglected or postponed in any 
case of uncomplicated tabes. 
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THE ANALYTIC METHOD IN PSYCHOTHERAPEUTICS. 
ILLUSTRATIVE CASES .• 

By Harry Linbnthal, M.D., and E. W. Taylor, M.D., of Boston. 

Prom the Department of Neurology^ Massachusetts General Hospital. 

The attempt has been made during the past year in the 
Neurological Department of the Massachusetts General 
Hospital (service of Dr. J. J. Putnam) to systematize 
methods of mental treatment. The investigations of the 
past few years have conclusively shown that much may 
be expected from a judicious and painstaking application 
of methods of mental treatment, quite apart from the use 
of hypnotism. The recent book of Dubois on this sub- 
ject, various papers by Freud, and the comprehensive 
work of Janet^ and others* will no doubt have a wide 
influence in rationalizing a method of treatment which has 
too long been regarded as without the pale of therapeutic 
effort. 

A fundamental difficulty in psychotherapeutics up to 
this time has been a lack of method. With this in mind 
an attempt has been made at the Massachusetts General 
Hospital to select certain patients presenting themselves at 
the Out-Patient Department, and to treat them in a sys- 
tematic and rational manner, without the use of drugs. 
The results up to this time have been so far encouraging 
that it is expected a more complete trial will be given the 
methods this coming winter, whereby it is hoped suflScient 
data may be obtained for a somewhat comprehensive 
report. 

It will not be questioned by those familiar with an 
ordinary neurological out-patient service that a very con- 

* Published in the Boston Medical and Surgical Journal, Nov. 8, 1906. 

* Professor Janet is at the present time delivering a course of lectures on Psychothera- 
peutics, in the Lowell Institute Course in Boston, a further indication of the general 
interest which the subject is exciting. 

> Under the care of Dr. J. J. Putnam and Dr. G. A. Waterman, admirable results 
have been obtained through psychotherapeutic methods, in patients admitted to the 
hospital (neurological ward). See Boston Med. and Surg. Jour., 1904, cli, 179, and 
Putnam, Jour, of Abnormal Psychology, 1906, i, 26. See also Barker, Am. Jour. Am. 
Sc, 1906, cxxxil, 499. 
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siderable number of patients appear whose ailments require, 
not the use of drugs or of mechanical means of treatment, 
but rather analysis of the disordered mental state, and 
treatment of the condition based on the results of such an . 
analysis. It is to this class of patients that our efforts 
have up to this time been directed, and with results which 
unquestionably justify the further prosecution of work 
along the same general line. 

We have no desire at this time to enter into detail regard- 
ing the methods employed. The essential feature is, first, 
an analysis of the mental states underlying the condition 
as it appears on the surface, and an attempt by explana- 
tion and reason to allay the fears to which the patient's 
false interpretation of the condition has given rise. 

As examples of a type of disorder which may be reached 
by the methods employed, we quote the following cases. 
A large number have been treated more or less completely 
by similar means, but these illustrate better than others the 
principles involved, and the excellent outcome of the treat- 
ment is certainly ample justification for their publication. 

Case I. Miss C, age thirty-four, single, suffers from recurrent 
loss of speech of which she gives the following histor>' : 

For many years, especially during the winter months, she has 
been subject to colds with a tendency to hoarseness. About one 
year ago she had one of these attacks of hoarseness with some 
cough , apparently a laryngitis, when she suddenly lost her voice 
completely and this condition lasted for several days. Since that 
time she has been having recurring attacks of loss of voice, com- 
ing on apparently without definite cause. These attacks have be- 
come more and more frequent and of greater duration. She has 
been coming to the clinics of the Massachusetts General Hospital 
for the past six months. The note from the Lar>'ngological 
Department on the first examination reads : ' ' Lar\'ngoscopic 
examination shows normal movement of the cords. Patient 
phonates with mirror in position, but stops when the mirror is 
withdrawn.*' The diagnosis of " hysterical aphonia " was made. 

The application of the faradic current to the throat and other 
means would in a very short time restore the voice. She would 
leave the hospital apparently cured, only to come back in a few 
days as bad as ever, not being able even to whisper. She was 
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thus coming regularly for electrical treatment, getting only tem- 
porary relief ; her condition grew worse and she became unable 
to use her voice the greater part of the time. Beyond general 
nervousness and irritability she complained of no other 
s5anptoms. 

Physical examination was entirely negative. All superficial 
and deep reflexes were normal. There was no anesthesia and no 
limitation of the visual field. 

It was thought desirable to probe to the bottom of this case, to 
find out, if possible, what was the meaning of the aphonia com- 
ing on in an otherwise healthy, though nervous, young woman. 
With this end in view we questioned her closely as to her previous 
Hfe, as to emotional traumas and as to her family relations. The 
patient was very timid and reticent. She seemed to resent 
greatly this scrutiny into her life, and the fact that notes were 
taken while talking with her disturbed her very much. She 
answered in monosyllables and volunteered very little informa- 
tion, although it was quite evident that there was something in 
her mind about which she did not wish to speak. She was 
assured that it was not mere curiosity that prompted these ques- 
tions, but that in order to effect a permanent cure we must have 
her confidence. 

Two days later the patient came again to the hospital unable 
to speak. Her voice was restored by the faradic current, and 
much against her will she was retained and questioned again. 
Very uncommunicative at first, her confidence was finally ob- 
tained and she told us of her trouble. The great misfortune of 
her life, she told us, was that a brother of hers, to whom she had 
been greatly attached, had become insane and was in an insane 
asylum for several years, where he recently died. This unfortu- 
nate episode in her family she regarded as something that must 
never be spoken of. It was something which the family was 
ashamed of, and about which no one must know. She had un- 
dergone a struggle before she decided to speak to us about it. 

Now, that the ice was broken, however, she became more com- 
municative. While her brother was in the asylum it was her 
painful duty to visit him once a month. Each visit was to her the 
most trying ordeal, and it took several days before she could get 
over the depression which the sight of her unfortunate brother 
produced. On several occasions her brother became maniacal 
while she was present ; on one occasion particularly he attacked 
the attendant while she was there, and was handled very roughly 
in consequence. Further questions elicited the fact that fre- 
quently the visits to her brother were made while she was suffer- 
ing from an attack of laryngitis and hoarseness. She had a par- 
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ticularly severe attack of hoarseness on the visit when her brother 
attacked the attendant. 

Before leaving, the patient assured us that she had not felt so 
well for a long time ; the narration of her troubles gave her a 
great deal of relief, * * as if a burden were taken off her shoulders. " 

Freud has in a number of communications of recent 
years pointed out the important role which suppressed 
mental states play in the activities of our daily life, the 
extent to which they enter and determine the phantasma- 
goria of our dream states, and the prominent part they 
play in the evolution of hysteria. For various motives, 
either because of the painfulness of the states themselves, 
or owing to the fact that these states do not harmonize 
with our moral convictions or with our social environments, 
there is a prevalent tendency to suppress them. They do 
not, however, remain dormant but profoundly influence our 
activities and give rise to a variety of manifestations. In 
his '* Psychopathology of Everyday Life," Freud points 
out that such commonly occurring phenomena as the for- 
getting of familiar names, slips of the tongue and of the 
pen, mal-adjustments, and accidental and purposeless acts, 
all are the manifestations of subconscious motives. 

But this suppression of mental states plays a far greater 
role in the etiology of hysteria. The patient has an un- 
pleasant emotional experience which for one reason or 
another he suppresses. The cerebral excitation set up by 
the emotion not finding its normal path of discharge, 
because the patient forces that emotion from his conscious 
attention and does not react upon it in the normal way, 
will discharge itself in an abnormal path, will become 
** converted" into a somatic phenomenon, and give rise to 
an hysterical symptom. This process Freud designates 
as ** hysterical conversion." 

The particular symptom into which the emotional exci- 
tation will become *' converted" depends on a variety of 
conditions. Co-existence in time is a prominent factor in 
this conversion. If at the time of the original trauma a 
certain sensory or motor state existed that state will tend 
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to recur whenever the emotion is aroused. But owing to 
the effort of suppression the emotion will ultimately remain 
subconscious while the associated state will recur as an 
hysterical symptom. The association between the sup- 
pressed emotion and the converted symptom need not 
necessarily be that of co-existence ; it may be a very trivial 
chance association, or the somatic manifestation may be 
but a symbolic representation of the suppressed state as, 
for instance, nausea and vomiting as a result of moral 
degradation and disgust. 

In our case the loss of voice is the *' hysterical conver- 
sion " of the large number of emotional traumas which 
the patient sustained on her visits to the asylum. Social 
prejudice was the motive for the suppression of these 
emotions. While sustaining these traumas the patient fre- 
quently suffered from hoarseness, particularly at the time 
that her brother, in a maniacal state, attacked the attend- 
ant. Thus the emotions and inability to speak were 
associated and the latter became the converted somatic 
phenomenon of the suppressed emotional state. 

It is still further possible that the aphonia has, in this 
case, a symbolic meaning. The sole aim of the patient 
was to prevent what she regarded as a family stain from 
gaining publicity. This must be kept secret at all costs. 
She must never refer to or speak of her unfortunate 
brother, hence the aphonia. 

Once the case was analyzed the therapeutic measures 
were to relieve the patient's mind of the popular prejudice 
that exists about insanity. She was given to understand 
that insanity is a misfortune and not a crime, that there is 
no more shame connected with it than there is with physi- 
cal disease. Moreover, the condition was fully analyzed 
to her and in simple language she was given to understand 
how her trouble originated. 

The aphonia never returned^ after the first explanation 
and although she came regularly to the clinic for several 

' Since these notes were written, a temporary relapse occurred due to an emotional 
strain, but t-he aphonia was easily overcome by the simple process of explanation and 
an appeal to reason. 
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months she did not lose her Voice once. On one or two 
occasions she came in with hoarseness but no loss of voice. 
The condition cleared up completely, and now after ten 
months the patient is well and considers herself cured. 
She assures us that she has never felt so free from 
nervousness and irritability as she does now. 

The case derives its interest from the facts that the 
patient was temporarily relieved of her aphonia by various 
relatively simple means, but that it recurred with increas- 
ing frequency until a rational cause for its occurrence was 
discovered, and explained to the patient. From that time 
on the relief has been essentially permanent. 

Case II. Mrs. B., a young Jewess, of twenty-eight, came to 
the neurological clinic of the Massachusetts Greneral Hospital 
complaining of peculiar ** nervous attacks,*' of severe headaches, 
and of a variety of nervous symptoms which **made existence 
almost unendurable.'* According to her story she was perfectly 
well till one year ago. The attacks which during the year have, 
in spite of treatment, increased in severity and frequency are as 
follows : 

The attacks most often come in the morning about twenty 
minutes after rising. She begins to feel ** queer " and finds her- 
self ** shaking all over." A few minutes later she hears noises of 
ringing bells in her right ear ; her vision, especially of the right 
eye, is blurred and she sees stars and flashes of light in front of 
her. She feels very weak and restless. The house is too small 
to hold her. She leaves the house and walks up and down the 
street for about twenty minutes, when the attack usually passes 
off. On returning to the house she feels weak but is able to 
attend to her work. She never loses consciousness during the 
attack, and she knows and recognizes her surroundings, although 
she states that things look queer to her ** as if they were far 
away." From two or three a week, these attacks have increased 
in frequency so that she now has them almost every day. In the 
intervals of attacks she suffers from severe occipital headaches 
which have not been relieved by glasses. 

Physical examination of the patient was entirely negative. 
All the superficial and deep reflexes were present and normal. 
There were no motor or sensory disturbances. Her field of vision, 
by rough test, was normal. Hearing was good and equal on 
both sides. Sense of taste and smell normal. 

On careful inquiry the following history was obtained. About 
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a year ago the patient and her husband were awakened in the 
middle of the night owing to a fire which broke out in a neighbor- 
ing house. Partly dressed, in a dazed condition, she was put out 
in the street and was much terrified by the flames and smoke 
which confronted her. In a state of collapse she was taken to a 
neighboring house, where she rested for a few hours and later was 
taken home. She had become somewhat composed, but she felt 
** that the severe fright was bound to leave some ill after-effects.** 
One morning about three weeks after the accident, the patient, 
without any apparent cause, had one of the attacks described 
above, and in spite of medical treatment she has been having 
these attacks since with increasing frequency. 

In addition to the attacks and headaches the patient complains 
that since the fright she is not the same as she used to be. Her 
character has undergone a radical change. While formerly rather 
calm and composed, she has become extremely irritable and 
easily annoyed by trifles. Things and persons formerly of great 
interest have ceased to attract her. She has become indifferent 
to her friends to whom she was formerly much attached. While 
formerly fond of reading she is unable to read now, since she can- 
not fix her attention for any length of time. 

For about six .months after the fire the patient's sleep was 
greatly disturbed by distressing dreams. Very frequently she 
lived through in her dreams the disturbing experiences of the 
memorable night. During the -last few months, however, her 
dreams have been commonplace, concerned as they are with the 
affairs of her daily life. Very frequently she wakes in the morn- 
ing knowing that she has had a distressing dream, but is unable 
to recall the content. 



It is apparent from an analysis of the attacks that they 
are directly related to the emotional shock of the night of 
the fire. The attack, it may easily be seen, is an exact 
reproduction of the original trauma. During each attack 
she lives through the exact sensory-motor and emotional 
states of the original fright, without recognizing them. 
The feeling of queerness, the lack of the feeling of reality 
which she experiences at the beginning of each attack, 
reproduce the semi-waking hypnoidal state she was in on 
that night when she went out in the street. The noises in 
her ears, the ringing of bells, are a reproduction of the 
bells and noise of the fire engines. The blurred vision 
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and the stars which she sees reproduce the smoke and the 
sparks which confronted her as she emerged from the 
house. So detailed is the reproduction that even the motor 
phenomenon of going out into the street is reproduced at 
each attack. 

The emotional tone of the attack is a vague, general, 
objectless fear. We have here a phenomenon common in 
hysteria, the dissociation between the emotional tone and 
the ideational content. The latter remains subconscious 
while the former comes to the surface manifesting itself as 
vague fear. Often the fear attaches itself to some indif- 
ferent object and thus gives rise to various phobias. Such 
a dissociation between the emotional tone and content is a 
sufficiently common phenomenon of dream states. An in- 
tense emotion of waking life will repeat itself in a dream 
state, but with an entirely different content. The emotions 
of the dream have no relations to the representations, to 
the phantasmagoria of the dream. They do not belong 
together. The emotional tone of the waking experience 
is transferred to the otherwise indifferent dream represen- 
tations. 

In view of the recent work that has been done on hys- 
teria, in this country, notably the work of Sidis and Prince, 
the analysis of such a case is perfectly clear. The pa- 
tient lived through an emotional experience which pro- 
duced a severe shock. At the time of the trauma she 
was in a semi-waking state. The hypnoidal state and 
the emotional trauma prevented a complete synthesis. 
The traumatic experience with its sensory-motor manifes- 
tations remained dissociated from the rest of the patient's 
mental life. This complex of experiences because of its 
dissociation remained removed from the inhibitory influ- 
ences of the rest of the mental life. 

Sidis has pointed out how these subconscious states be- 
cause of the low type of their mental organization become 
automatic and tend to recur. Their dormant activity may 
be awakened by the stress of an emotion or by the associa- 
tion of ideas, and when thus awakened they react in a 
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stereotyped manner. The entire group of sensorimotor 
experiences characterizing the original trauma is repro- 
duced and the patient lives through subconsciously the 
original experience without realizing its meaning. 

To have established beyond all doubt the existence of 
the subconscious states in this case it would have been 
necessary to put the patient in hypnosis, to artificially 
induce an attack and thus come directly into communica- 
tion with the subconscious. Unfortunately, the condi- 
tions in an out-patient clinic are not favorable to such a 
procedure ; moreover, for the therapeutic result such a 
procedure was entirely unnecessary. The cure of this 
case was most satisfactory, and to the patient it appeared 
nothing short of the miraculous. The whole condition 
was analyzed to the patient and the meaning of the attacks 
was explained to her in a very simple way. The result 
surpassed all expectations. The attacks have not recurred 
after the first talk we had with the patient. The patient 
was seen frequently for several months with a continuous 
and marked improvement in her general condition. The 
headaches have disappeared and she has become less irri- 
table and more like her former self. A few weeks after 
the treatment was instituted the patient's husband met with 
a very serious accident and he was for a time in the hospi- 
tal in a critical condition. But even under such distressing 
circumstances the attacks did not recur, and the patient 
herself saw in that the sure sign of her complete recovery. 

There seems no sufficient reason why a method of this 
sort should not be more extensively used in out-patient 
medical work. The small intelligence of some patients 
renders the task a difficult qne no doubt, but in the great 
majority of cases a little perseverance will accomplish the 
desired results. The patients themselves quickly learn to 
realize the value of the suggestions made to them in the 
course of the analysis of their conditions, and appreciate 
also the time given and the effort made by the physician in 
their behalf. A very large proportion of the patients are 
amenable in greater or less degree to this type of treat- 
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ment, and although many still clamor for drugs it is not to 
be doubted that a relatively small amount of effort directed 
toward their education in these matters will easily remove 
this preconceived idea, to the benefit of all concerned. 

The immediate need of the future is to rationalize and 
at the same time systematize such methods of treatment. 
It is equally essential that certain men should perfect 
themselves in dealing with abnormal mental states by 
means of mental methods. 

We hope to supplement this . merely preliminary state- 
ment by a more detailed record of results when our 
experience has broadened sufficientl}'^ to make such a 
report of value. 



Digitized by 



GoogI( 



THE EVOLUTION OF A CASE OF MYCOSIS FUNGOIDES UNDER 
THE INFLUENCE OF ROENTGEN RAYS.* 

By Charles J. White, M.D. 
Instructor in Dermatology in Harvard University. 

And Frederick S. Burns, M.D. 
Assistant in Dermatology in Harvard University. 

The presentation of this paper is made with much cha- 
grin, for it records the death of a man who succumbed to 
the effects of a too rapid relief from his malignant disease. 

The patient was fifty-two years of age, a farmer by 
occupation, a native of this country, and a man who had 
always enjoyed the best of health. 

The present disease began in March, 1902, with a slight 
eruption between the shoulders, and from that time on the 
disease had gradually extended. The earliest lesions were 
small, slightly tender, red infiltrations, usually surmounted 
by thick brown-white scales. Pruritus had always been a 
prominent symptom. As time went on other lesions ap- 
peareid on the extremities and especially on the back, 
while the original plaques became prominent and nodular. 

In June, 1904, a red area about an inch in diameter, 
developed on the pubes and was capped by a crust which 
soon gave place to an ulcer which, in a short time, reached 
the size of a hen's egg. Four other patches of a similar 
nature appeared on the pubes and underwent the same 
evolution, thus producing a localized, irregular, ulcerated 
surface. These important lesions were not accompanied 
by much pain and apparently did not interfere with the 
man's general health. 

On June 26, 1904, the man entered the Skin Ward of 
the Massachusetts General Hospital. Physical examina- 
tion revealed a well developed and nourished man. Pupils 
reacted equally to light and to accommodation. The 
throat showed a mild follicular pharyngitis with small, 
palpable glands in the neck. The lungs were normal. 

*Kead before the Twenty-ninth Annual Meeting of the American Dermatological 
Association, New York, Dec, 28, 29, 30, 1905. Reprinted from the Journal of 
Cutaneous Diseases, May, 1906. 
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The pulse 72 beats to the minute, regular and of good size 
and tension. Over the apex of the heart there was a well 
marked systolic murmur, poorly transmitted to the axilla. 
Liver and spleen were normal in size ; abdomen normal to 
palpation and percussion ; the bowels constipated. The 
urine was slightly high in color, 1020 in specific gravity, 
acid in reaction and contained 2.5 per cent, of urea. Al- 
bumen and sugar were absent. The sediment contained 
nothing abnormal. 

The forehead, eyebrows and eyelids were thickened^ and 
leathery and covered with scales in ill-defined patches. 
Similar, but less marked patches were scattered over the 
scalp, cheeks and neck. On the trunk were numerous 
lesions varying in diameter from one-half to five inches, 
roughly arranged along the lines of cleavage, discrete and 
confluent and presenting all gradations in consistency from 
round, deeply colored, slightly infiltrated scaling macules 
to small and large, round, oval and oblong tumors, elevated 
one-half inch above the surface, and firm, hard and pain- 
less to the touch. The extremities showed small, sparse 
tumors, more numerous on the thighs. The area below a 
line drawn between the crests of the ilia presented a solid 
mass of swollen, red, thickened tissue, most prominent on 
the left side, where there were three ulcers. The upper- 
most and largest of these ulcerations was irregularly oval, 
one inch by two in diameter, with concave, red, glistening 
base accompanied by abundant serous exudation. The 
upper edges of this ulcer were precipitous, the lower slop- 
ing. The other ulcers were similar in character, but 
smaller. Extending from the left ilium to the scrotum, 
appeared a long fold of hypertrophied skin about an inch 
in thickness, topped by a deep longitudinal fissure. The 
inguinal glands were distinctly infiltrated. The scrotum 
was considerably swollen, due partly to induration of the 
skin, partly to oedema of the tissues beneath. 

June 29. X-ray exposures were begun. 

June 30. Starch baths ; ulcers cleaned with hydrogen 
peroxide and enzymol. 
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PLATE XVIII. 
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PLATE XIX. 
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PLATE XX. 
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Fig. 3. 







Fig. 4. 
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PLATE XXII. 




Fig. 5. 
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July 6. Hair of scalp and eyebrows decidedly thinned. 
Over the scalp and face sparsely disseminated, round and 
slightly elevated nodules were noted varying in diameter 
from }i to j4 inch. The general appearance of the skin 
was dull and dusky red in color. Between the body 
. tumors the integument decidedly infiltrated and smooth and 
shining in appearance. The pubic ulcerations were cleaner 
and healthy granulations were already evident. The rugae 
of the scrotum were highly accentuated. 

General exposure to x-rays. Ointment of salicylic acid 
and bismuth to the face. Ointment of boracic acid to body 
surface elsewhere. Wash of tartrate of iron and potash 
and applications of hydrate of potash to the pubic ulcers. 
Liquor potass, arsenit. three minims t.i.d. 

July 12. The scrotum more swollen and oedematous. 
Omit Fowler's solution. 

July 19. The hypertrophic and ulcerated supra-pubic 
tissues were much reduced in thickness and the ulcera- 
tions were almost free from sero-purulent accumulations. 
July 20. Bisulphate of quinine grains V and florescin 
(1-30 sol.), minims X t.i.d. To the scrotum awash of 
tincture of opium and subacetate of lead. 
July 23. CEdema of scrotum much diminished. 
August 3. Fluorescin was omitted on account of 
polyuria. 

August 10. Supra-pubic region much improved and 
presented an irregularly round, nodular plaque studded 
with clean granulations. The lesions on the back were 
shrunken, but some had slightly ulcerated on the surface. 
Both feet moderately oedematous and pitted slightly on 
pressure. 

August 15. Infiltration of face considerably abated. 
Back of hands much thickened. The tumefactions of the 
body generally decreased in size and elevation, while the 
skin as a whole exhibited a light bronze hue. 

August 18. Urine high in color; specific gravity 1022 ; 
acid in reaction and albumen in slightest trace. ^ Ace- 
tate of potash three drams, t.i.d. Blood: — Red cells 
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practically normal in shape and amount. White cells 
16,000. Neutrophils 60 per cent., small lymphocytes 29 
per cent., large lymphocytes 8 per cent., eosinophils 2.5 
per cent, basophiles 0.5 per cent. 

August 22. A marked change. Temperature 103.5, 
respiration 25, pulse 100, strong and regular. Lungs 
negative. Slight systolic murmur at apex. Heart not 
enlarged. Visceral examination negative. No discom- 
fort and no pain. ^ Alcohol bath. Spirit, aether, nitros. 
Salts. X-ray exposures stopped. 

August 23. Temperature 104. Pulse 100, regular and 
of good tension. Respiration 21. Slight headache. Al- 
cohol baths have not reduced the temperature, ft Ice- 
water sponge bath. 

August 24. Moderate headache. Pulse intermittent, 
ft Phenacetin gr. V every half hour for three doses. The 
infiltration of the skin everywhere has markedly subsided 
since the advent of the febrile condition. Most of the tumors 
flattened to the general body surface. The bronze tint of the 
skin more pronounced, ft Continue ice baths. Salt solu- 
tion per rectum, six ounces every four hours. Whiskey 
one ounce every three hours. Strychnine gr. 1-60 t.i.d. 

August 25. Patient somnolent and rather hazy, but 
answering intelligibly. 

August 26. Loss of weight rapid. 

August 27. Consultation with Dr. H. F. Vickery, who 
agreed to diagnosis of toxaemia and advised no change of 
treatment. 

August 28. Effects of continued pyrexia manifest. 

August 29. Left cheek swollen and dull red in color. 
On right side of scalp a palm-sized plaque, infiltrated, 
slightly elevated, dusky red, with abrupt, gyrate borders. 
Across upper half of thorax, erythematous, infiltrated area 
similar to scalp lesion, but twice as large. 

September i. Temperature 102. Pulse no, unequal in 
size and intermittent every three to eight beats. Nourish- 
ment thus far well taken and retained. 

September 4. Loss of strength more evident every day. 
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Nourishment ret?iined, but patient obliged to be fed by the 
nurse. Several small bed sores apparent on back over 
scapulae and sacrum. These are mere superficial breaks 
in the skin. Beginning dullness in right lung with bron- 
chial breathing and coarse, moist rales. R Air mattress. 
Alcohol baths, wash of carbolic acid, lime water and zinc. 
Powder of zinc. 

September 6. General light bronze hue to skin. All 
nodules gone, leaving at their sites rounded maculalions 
of a lighter color than the surrounding surface. Skin of 
extremities moderately thickened with coarse furfuraceous 
desquamation. Decubitus slightly more marked. 5^ Digi- 
talis 1-40. Blood count: — Reds comparatively normal. 
Whites 36,000. Neutrophiles 70 per cent, small lympho- 
cytes 23 per cent., large lymphocytes 6.5 per cent., 
eosinopHiles 0.5 per cent. 

September 7. Temperature 105.2. Pulse 130. Res- 
piration 40. Abdomen moderately swollen and tympani- 
tic. At base of right lung flatness and absence of 
respiration (atelectasis). Flatness not changed by posi- 
tion. Diffuse bronchial respiration in both upper lobes. 
Right base probably cut off by occlusion of bronchus, ft 
Strychnine 1-30, subcutaneously. Oxygen. Skin pre-- 
sented a general bronzing and a disappearance of all 
tumors. Death at i 150 p.m. 

AUTOPSY 

by Dr. Oscar Richardson, of the Clinico-Patholpgical 
Laboratory of the Massachusetts General Hospital. 

September 8, 1905. Nineteen and three-fourths hours 
post mortem. 

Anat07nical Diagnosis, — Mycosis fungoides. Fibrino- 
purulent pleuritis (right). Hyperplasia of the spleen. 
Hypertrophy and dilatation of the heart. Streptococcus 
septicaemia. 

The body of a man, fifty-two years of age, 172.5 cm. 
long, well developed and fairly well nourished. 
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Head. Not examined. 

Trunk. The skin generally presents a peculiar brownish, 
glazed appearance and shows here and there small super- 
ficial losses of its substance, and in many places grayish 
patches covered with films of ointment-like material. 
In places, on handling the body, rather large super- 
ficial sheets of skin come off, leaving raw-looking 
surfaces. 

In the anterior abdominal wall, just above the pubes, 
there is an irregular area of gray-white thickening in the 
skin several centimeters in greatest dimension. The sur- 
face of this area is rather irregular and slightly elevated 
above the level of the surrounding skin. On section the 
grayish-white tissue infiltrates slightly into the subcutaneous 
tissues. To the touch the wall of the scrotum is resistant 
and feels thickened. 

On section subcutaneous fat in moderate amount. Mus- 
cles not remarkable. 

The peritoneal cavity is free from fluid. The peritoneum 
is smooth and shining. The appendix not remarkable. 
The anterior margin of the right lobe of the liver is at the 
costal border in the right mammillary line. 

Diaphragm. Right side, fourth rib; left side, fourth 
interspace. 

The lungs are free. The bronchial lymphatic glands 
are not remarkable. The left pleural cavity contains no ex- 
cess of fluid. The right pleural cavity contains a moderate 
amount of foul, opaque, purulent fluid material, supporting 
small flakes and masses of yellowish soft, fibrinous matter. 
On section the left lung shows nothing remarkable. The 
pleura of the lower half of the lung shows numerous 
smaller and larger masses of soft, yellowish, fibrinous 
material. On section the tissue of the upper and middle 
lobes is not remarkable. The tissue of the lower lobe over 
a considerable area is dark red in color and is infiltrated 
with a considerable amount of bloody fluid material. 
There is no evidence of consolidation. The bronchi lead- 
ing to this lobe contain a considerable amount of soft. 
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sloppy, fibrinous, purulent material which rests in some of 
the bronchi as flattened, shaggy masses. 

Pericardium not remarkable. 

Heart 386 grams. The myocardium on section is pale, 
cloudy and rather flabby. The left ventricle wall measures 
12 m.m., the right 3 m.m. A teased preparation of the 
myocardium shows no evidence of increase of fat. The 
columnae carneae are fairly well marked. The mitral valve 
circumference 10 cm., the aortic 7 cm., the tricuspid 13 
cm. The valves are i\ot remarkable. The cavities are 
of full size. The coronary arteries are free. The intima 
presents a few small fibrinous patches. The aorta is 
smooth. 

Liver, 2295 grams. On section the tissue is pale, 
homogeneous and rather soft. No stones in the gall 
bladder. Bile ducts free. 

The pancreas on section is not remarkable. The duct 
of Wirsung is free. 

The spleen weighs 251 grams and on section shows a 
pale, fairly firm structure with well marked follicles. 

Adrenals not remarkable. 

Kidneys. Combined weight 467 grams. The organs 
are large. The capsules strip, leaving a smooth, pale 
surface. On section the tissue is rather soft. The mark- 
ings are retained and the cortex measures 7 m.m. The 
section surface is pale and cloudy. The glomeruli are 
faintly visible. 

Ureters free. Bladder, prostate, seminal vesicles and 
testes on section show nothing worthy of note. 

The oesophagus, stomach and intestines on section pre- 
sent no lesions. The retro-peritoneal lymphatic glands 
along the lower portion of the aorta and about the iliac 
vessels on each side are somewhat enlarged and on sec- 
tion their tissue is pale, cloudy and only fairly firm. 

BACTERIOLOGICAL REPORT. 

Cultures on blood serum. 

Heart : Profuse growth of the streptococcus pyogenes. 
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Liver : Profuse growth of the streptococcus pyogenes. 
A few colonies of a colon-like bacillus. 

Spleen : Profuse growth of the streptococcus pyogenes. 

X-RAY EXPOSURES IN DETAIL. 

The application of the Roentgen rays was under the 
supervision of Mr. Walter J. Dodd, Director of the X-ray 
Laboratory of the hospital. The machines used were six 
inches and twelve inches' in coil. About one-third of the 
exposures were given on the six-inch coil, which has a 
capacity on low tube of 0.5 milliamperes. The remaining 
two-thirds were given on the large coil with the capacity 
of 0.75 to 1.25 milliamperes. 



PUBES 



Time Dis- 
tance 



Arms and Sides 



June 
July 



Aug, 



29-lom. 

I-IO„ 

3-10 M 
5-10 » 
7-10 „ 
10-10 „ 
12-15,, 
13-10,, 
M-I5" 

17- 5 m 
24-15 " 
26-10 „ 
28-10,, 

31-10 M 

I- 5 M 
2-10 „ 

4- 5" 

6-10 „ 

8-10 „ 

10-10 „ 

16-10 „ 

18- 5„ 
21- 5.» 



loin. 

10 „ 

10 „ 

10 „ 

10 „ 

10 „ 

10 „ 

10 „ 

10 „ 

10 „ 

6„ 

6„ 

6„ 

6.. 

6., 

6,. 

6„ 

6„ 

6„ 

6,. 

6„ 

io„ 

io„ 



Time 

July 17-iom. 

n 19-10,, 

»» 21- 5 „ 

. »f 24- 5 „ 

„ 26-10,, 

II 28- 5 „ 
Aug. 2- 5 „ 

II 4- 5 .. 

.» 5- 5 " 

„ 8-10 „ 

,1 10-10 „ 

I, 14-10 „ 

I, 17-10,, 

,1 19- 5 " 

II 21- s„ 



Dis- 
tance 

loin. L 

10 „ R 
10 „ L 
10 „ R 

6„ R 

6„ L 

6„ R 

6„ L 

6„ R 

6„ L 

6„ Rl 

6„ L 

6., R 

10 „ L 



Back 



Time Dis- 
tance 



July 19- 5m. loin 

„ 21- 5„ 10 „ 

II 24- 5 „ 

,. 26- 5 „ 

II 3»-io„ 
Aug. I- 5 „ 

II 2- 5 „ 

I, 7-10 „ 

II 9-10 „ 

,1 18-10 „ 



no minutes 



6„ 
6„ 
6„ 
6„ 
6„ 
6„ 
6„ 
6„ 



,, 19-10,, 10 „ 



80 minutes 



Lkgs 



Time 


Dij- 




unoe 


July 26-iom. 


loin 


„ 28-10,, 


6„ 


Aug. I- 5 „ 


6,. 


II 2- 5 „ 


6,. 


,1 6-10 „ 


6„ 


II 9-'o „ 


10 .. 


„ 14-10 „ 


6., 


1, 16-10,, 


6., 


„ 18-10 ,. 


6„ 


II 19-10,, 


10 „ 



90 minutes 



220 mmutes 



Total time of exposures eight hours and twenty minutes 
in the space of fifty-four days. 
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On examining the clinical chart it will be noted that 
there was a progressive rise of temperature from July 3 to 
July 8, when the thermometer registered 102.8° F. Then 
after a two days' remission another progressive and higher 
rise until July 13, when the fever reached 104° F. On 
comparing these dates with the x-ray table of exposures, 
it will be seen that the patient was receiving tri-weekly 
what would be called very moderate doses limited to the 
pubic region, and examining the clinical notes for this same 
period one finds nothing of any interest recorded. At the 
time, this elevation of temperature was interpreted as evi- 
dence of a possible mild septic absorption from the open 
pubic ulcerations. 

PATHOLOGICAL EXAMINATIONS. 

On July 3d a piece was excised from the pubes in the 
tumefied area contiguous to the largest ulceration. Post 
mortem, pieces of -tissue from the same area were exam- 
ined, both from the former tumefied portion and from the 
interlying healed ulcerations. These were all hardened 
in Zenker's fluid, imbedded and cut in paraflin and stained 
after various methods. 

THE ORIGINAL TUMOR. 

Before the application of the x-rays a piece of tissue 
was excised from the pubic region adjacent to the 
largest ulceration and the sections present the following 
characteristics : 

Epidermis. The rete mucosum is slightly hypertrophic. 
The germinate layer is normal, but as we go upwards the 
cells become oedematous and stain lightly, and the epithe- 
lial interspaces are enlarged. The nuclei at first are 
clear and vesicular, but as we approach the upper strata 
the effects of oedema are more emphasized. Nuclei tend 
to disappear or to be surrounded by a clear space. Still 
more superficially the cells appear longitudinally flattened 
and entirely a-nuclear. Throughout the rete leucocytes 
are present, for the most part between the cells. The 
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Stratum granulosum and the stratum lucidum are absent; 
the stratum corneum is present, but contains nuclear 
debris. 

Corium. The papillary layer is cedematous, contains 
dilated vessels and shows a moderate infiltration of lym- 
phocytes. All of these structures lie in a very delicate 
meshwork. Below the papillary layer the corium is 
deeply invaded by the cellular growth. These cells con- 
sist almost entirely of large, vesicular, round, oval or 
irregular nuclei, containing a few chromatin granules, and 
surrounded by a minimum, almost undiscernible ring of 
cytoplasm. Mitotic figures are numerous. The recticu- 
lar supporting skeleton of the corium is so very slight 
that it plays but a minor part in the histological structure 
of the tumor. In certain areas of the sections there are 
masses of very small mononuclear leucocytes, but as they 
appear in close proximity to the ulcer they are probably 
purely inflammatory in nature. 

Blood vessels are numerous and, as a rule, tend to run 
vertically toward the surface of the skin. There are 
others, however, lying in irregular directions and these for 
the most part are dilated. The nuclei of these capillaries 
are mostly elongated and normal, but in some instances 
appear swollen and vesicular, yet stain clearly and 
sharply. The larger, dilated vessels contain a few leuco- 
cytes with one or more nuclei, while around them collag- 
enous fibers, as a rule free from nuclei, appear in greater 
abundance than elsewhere in the sections. The dilated 
lymph spaces appear as elongated passages or square- 
shaped lacunae, containing fine, coagulated, granular 
masses. 

The elastic structures are wholly wanting in the papil- 
lary layer. Deeper down in the corium a few, scattered 
fibrils are present, for the most part short, thick and 
straight. A ifew, delicate, slightly wavy fibrillae can be 
seen, always in minimum numbers. 
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THE TISSUES POST MORTEM, AFTER EXPOSURES TO THE 

X-RAYS. 

A. Skin lying between the healed ulcers. 

Epidermis. Under the low power of the microscope the 
elements of this layer appear rather blurred and indistinct. 
Under the high power, however, this diffuseness seems to 
owe its appearance to the great abundance of the rete 
nuclei, which occur so compactly that cell divisions are 
mostly obscured. The rete sends down numerous projec- 
tions into the corium. On close inspection the palisade 
layer is ill-defined, its vertical, elongated cells being 
replaced by round, cedematous (?) nuclei. Above this 
layer the nuclei appear normal in structure, but compara-. 
tively increased in numbers, while the layer as a whole is 
thin and soon gives place to incompletely developed, 
nucleated, horny cells without the usual intervening stages 
of granulation. The horny layer is, nevertheless, thin, 
but not compact and shows in its lower strata vesicular 
nuclei. More superficially the nuclei become horizontal 
and the cells structureless. Leucocytes are not present in 
the epidermis. 

Corium. The papillary and sub-papillary layers present 
a delicate reticulated structure, consisting of frail, a-nu- 
clear collagenous elements supporting many large, coarse, 
ochre-colored pigment granules ; numerous delicate, dila- 
ted capillaries with swollen nuclei; and abundant large, 
vesicular lymphocytes. In the deeper layers cellular 
elements recede markedly in numbers and in size and 
collagen appears in comparatively normal amount, but it 
is essentially a-nuclear. Even here lymphocytes are every- 
where visible, but in very moderate quantities, and the 
cells are of the small variety. This cellular invasion 
presents a marked contrast with the solid, compact mass, 
obscuring practically all other elements, presented in the 
same pubic region before its many exposures to the 
x-rays. 

The appendages of the skin are now evident and here 
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and there hair shafts and sweat coils and their efferent 
ducts are to be noted. These structures are to all appear- 
ances normal, but the presence of small lymphocytes 
around them and in the neighborhood of the deeper 
vessels is more patent than elsewhere below the sub- 
papillary layer. 

The panniculus adiposus is present and presents no 
abnormalities. 

Elastin is present in remarkable abundance, except in 
the papillary and sub-papillary layers. Here it is practi- 
cally wanting, but throughout the deeper layers of the 
corium, alongside the hair follicles, around the sweat 
glands and within the vascular walls the elastic fibers 
appear in great quantities. This superabundance of elastin 
is noteworthy compared with its almost total absence in 
the same region before its exposure to the x-rays. Some 
authors have alluded to this increase of elastic tissue sub- 
sequent to the exposure of the skin to x-rays. 

B. The Healed Ulcer. 

A piece was excised from one of the healed ulcers of 
the pubic region, Macroscopically this appeared as a flat, 
smooth, soft, very white tissue surrounded by the healed 
bronzed skin which had, under the influence of the x-rays, 
given place to the former tumefied masses. 

Microscopically, the following conditions are present : 
Epidermis. The layer as a whole, is somewhat thinned 
and flat, although on either side of the central point of the 
cicatrix it soon begins to form atypical, rudimentary inter- 
papillary downgrowths into the corium. The rete is com- 
posed of a poorly developed germinate layer with vesicular 
nuclei containing well-marked nucleoli. Above this layer 
the cells are less typically shaped, stain poorly and show 
no prickles. These three or four rows soon give place to 
more horizontally lying, flattened nuclei which apparently 
take the place of the granular cells and soon are replaced 
by structureless horny cells which, for the most part, are 
a-nuclear, but contain here and there debris. 
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Corium. The papillary layer is absent. The sub-papil- 
lary layer is also not differentiable from the subjacent 
strata. Thus the connective tissue is to all intents and 
purposes uniform in structure and consists of a compara- 
tively delicate, horizontal meshwork containing a relatively 
small number of poorly developed nuclei. Between the 
bundles of collagen appear a few, evenly distributed small 
lymphocytes, but farther away from the central point of 
the scar occasional large clusters of lymphocytes are pres- 
ent. In the upper layers of the corium small dilated 
vessels can be seen with normal endothelial linings. 
Deeper down, however, the veins appear with somewhat 
thickened walls and swollen endothelial cells. The sweat 
coils are poorly developed and their structure is very im- 
perfect. The elastic tissues are also in greatly diminished 
amounts. In the upper layers of the corium ^lastin is seen 
only about the vessels, but deeper down it appears at ir- 
regular intervals as short, rather straight fibrillas amidst 
the collagenous bundles. In the deep vessel walls, how- 
ever, it again assumes its normal delicate, tortuous structure. 

LITERATURE. 

The literature upon the toxic effects produced by the 
x-rays is rather meagre, and I quote all the references 
which I have been able to glean from various sources. 

Sterne ^ reports a case of toxaemia simulating acute sepsis. 
There was enormous enlargement of many glands which 
disappeared entirely under the influence of x-rays, but with 
the subsidence ^of the huge spleen and other glands, the 
septic condition developed, the patient became comatose, 
" convulsions set in and he died with every mark of violent 
sepsis, not only clinically but also microscopically, demon- 
strable through blood changes." 

Pusey ^ records the appearance of a slight dermatitis and 
symptoms of toxaemia in a case of lymphadenoma after fif- 
teen exposures to the rays. With cessation of the treatment 
the toxic symptoms disappeared, but were again in evidence 
after a renewal of the exposures. 
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Holzknecht ^ refers to three cases of fever and scarlati- 
niform dermatitis following exposures to Roentgen rays 
and mentions fever up to 40° C. as a very common sequela. 
He notes in addition concentrated urine and a universal or 
local exanthem, consisting of a small, pruriginous, maculo- 
papular dermatitis, which exfoliates in a week and disap- 
pears after the lapse of a month or more. In conclusion, 
he states that the symptoms are due to the production of 
toxic material in the vicinity of the exposed skin induced 
by the specific irritant which leads to cell degeneration. 

Kienbock * relates three similar cases in his experience. 

J. Hall Edwards ^ writes that he is convinced that in 
certain cases of internal cancer the application of x-rays 
does much good ; on the other hand, beyond the relief of 
pain the x-rays may do a large amount of harm, and death 
frequently ha^ resulted from toxaemia, the result of the 
absorption of poisonous products set free by the rays. 

Mr. Dodd of the Massachusetts General Hospital holds 
similar views and has told the writer that he can recall not 
a few instances in which people suffering from extensive 
internal and external carcinoftia have gone to pieces very 
suddenly after being subjected to intensive x-ray exposures. 

Edwards further states that as a means of overcoming 
this danger one should try the experiment of cutting down 
and draining a tumor after exposure to the rays, with the 
hope of combatting the absorption of poisonous products. 

Allen ^ says that grave symptoms may arise with disin- 
tegration of large tumor masses under the influence of the 
x-rays, and we should watch the circulation and temperature 
carefully and stop treatment as soon as* any alarming 
symptoms arise. And again, he states that at times we 
observe a toxic, febrile condition consisting of a high tem- 
perature with remarkably slight general febrile symptoms 
and a feeling of well-being which differentiates it from 
general toxaemia with or without exanthemata. This free- 
dom from the usual accompaniments of marked hyperpy- 
rexia was, for two or three days, one of the striking and 
remarkable features of the case now under consideration. 
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Gibson,"^ in speaking of the use of the x-rays in tuber- 
cular and malignant diseases, calls attention to the fact 
that in all deep and internal malignant conditions, espe- 
cially where the disease is extensive, we have a septic 
state produced by the rapid disintegration of the diseased 
tissues of the tumor, the detritus being thrown into the 
circulation faster than the excretory organs can eliminate it. 

Coley,® while describing the treatment of sarcoma with 
mixed toxins and x-rays, says that so far as danger is 
concerned it sums itself up into a judicious use of the 
agents so that too much of the neoplasm may not be liqui- 
fied at once and unless this precaution is taken it is quite 
possible to make the patient extremely sick from septic 
absorption. 

Nielsen^ reports four cases of septic absorption and 
death following x-ray treatment. The first case was one 
of cancer of the breast followed by ulceration, toxaemia 
and death. The second, a sarcoma subsequent to a kick 
in the groin. After two months' treatment the patient died 
from toxaemia. The third case was one of epithelioma of 
the face, which made no favorable response to treatment, 
but succumbed to toxaemia. The fourth was a carcinoma 
of the uterus with a similar fatal termination. From such 
experiences Nielsen learned to be on the lookout for tox- 
aemia in people of advanced age and in cases of recurrent 
growth. 

Dock, ^^ in referring to the treatment of leukaemia by 
x-rays, says toxic symptoms have been noted in several 
cases, but toxic symptoms are so common in this disease 
that it is impossible to tell how much the symptoms ob- 
served are dependent on the Roentgen rays. 

Haret" records symptoms of toxaemia in three patients 
afflicted with cancer of the breast after treatment with 
x-rays. In the first case after four sessions (i6 H units) 
the cutaneous nodules began to fade away, but the patient 
suffered from vertigo, palpitation, complete anorexia and 
insomnia, and some rise of temperature. Cessation of the 
exposures for ten days freed the patient from these toxic 
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symptoms. After five stances (17 H units) the second 
patient developed violent headache, palpitation, loss of 
appetite, insomnia and extreme prostration. These dis- 
tressing conditions subsided after withdrawal of the rays 
for two weeks, but began again on a resumption of the 
exposures. The third example occurred after four sittings 
(14 H units) and consisted of violent sickness, great lassi- 
tude, vertigo, anorexia, paroxysmal attacks of cephalalgia 
and precordial oppression. , :- 

In all of these cases the non-ulcerated nodules decreased 
in size after the exposures and Haret was led to believe 
that these symptoms were in reality toxaemic accidents. 
He would, in future, when treating non-ulcerated tumors 
of any size, produce a surgical wound on the skin to allow 
the escape of toxic matter. 

Linser ^^ finds that the x-rays destroy the leucocytes, es- 
pecially the lymphocytes, in the circulating blood. As a re- 
sult of this destruction a leucotoxin is produced and if a 
serum containing this leucotoxin be injected into an animal 
a destruction of the leucocytes will follow. With the leu- 
cotoxin it is possible to immunize against leucotoxin. The 
rays may in an indirect way produce nephritis, but do not 
affect the red blood cells or the haemoglobin. 

Franklin, ^^ in speaking of the dangers of the x-rays, 
says that the general cachexia in cases of cancer treated 
by the rays has been too often remarked to require repe- 
tition, and the explanation — the absorption of the toxic 
products of cancer degeneration into the organism — as 
given by Holzknecht, is perhaps the correct one. 

Lyle^* (quoted by Haret in Le Radium, 1905, p. 314) 
believes that no one is justified in treating a tumor by 
x-rays unless drainage is established, and for this reason 
he does not consider it right to treat internal cancers, by 
this method. Lyle bases these strong assertions on the 
fact that he has many times observed phenomena of intox- 
ication which have sometimes been attended by the death 
of the patient. 

Finally, allow me to quote from two personal letters 
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which have been received from Dr. W. A. Pusey and Dr. 
W. B. Coley. 

Dr. Pusey says : '*I have constantly had this subject 
of toxaemia in mind because it has been broached many 
times. Personally, I have seen no toxic symptoms, ex- 
cept rheumatic pains, which could be attributed to too 
rapid absorption of neoplasms, and I have witnessed enor- 
mous tumors disappear under the influence of x-rays. 
Furthermore, I have not seen any case in the practice of 
other men, with the exception of a patient afflicted with ex- 
tensive lupus vulgaris of the face and body. The areas 
were vigorously exposed to the rays and there was an 
acute x-ray reaction which rapidly disappeared, however. 
With this dermatitis a violent systemic reaction developed 
with a temperature of 105° F., a condition strongly sug- 
gestive of a tuberculin reaction. This toxic condition de- 
veloped three times after renewed exposures to the rays 
and the third time proved fatal. I was for a long time 
skeptical as to any such toxaemia, but I think now that 
there is but little doubt that it may occur." 

Dr. Coley states that in his own experience he knows of 
no case parallel to that which forms the subject of this 
present communication ; nor is he cognizant of any simi- 
lar case, " unless it be a patient who came under his care 
n with a sarcoma of the mastoid region which he referred to 

::■ Dr. Morton. The tumor disappeared rapidly under x-ray 

treatment, but the patient soon became cachetic and ema- 
r ciated, and died in two or three months, death being due, 

he believes, to the slow absorption of broken down tissue." 
r,: From this resume of the literature it will be seen that no 

nof instances of fatal toxaemia in cases of mycosis fungoides 

re: exposed to the Roentgen rays have been reported up to 

^fN this time, but the study of this same literature reveals the 

fact only too clearly that henceforth x-ray therapeutists 
must conscientiously bear in mind, not only the hitherto 
jgir. well-known danger of dermatitis and atrophies, but the 

now clearly demonstrated and greater calamity of toxaemia 
, v and death. • 
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DESCRIPTION OF PLATES. 

Plate XVIII. Shows the pubic region some days after the beginning of the x-ray 
exposures. Also shows the already partial healing of the left ulcer and the 
thick folds in the left groin. 

Plate XIX. Shows the general distribution of the tumors on the back and arms. 

Plate XX. Fig. i. Before x-ray exposure. Shows absence of stratum granulosum 
and parakeratosis of homy layer. Shows depth and character of cellular 
invasion and absence of all structures in the corium except blood vessels and 
cells. 

Fig. 2, Before x-ray exposures. Pubic region. Shows the nature of the cellular 
growth, i. e., lymphocytes, large and small. Shows the minimum amount of 
collagen present. Shows the dilatation of the vessels. (Histologically a 
round cell sarcoma.) 

Plate XXI. Fig. 3. Pubic region before exposure to the x-rays. Shows total ab- 
sence of elastin. (Add orcein.) 

Fig. 4. Pubic region after exposure to the x-ray. Shows reappearance of elastin — 
perhaps an increased amount. (Acid orcein.) 

Plate XX 1 1. Fig. 5. Pubic region after exposure to the x-rays. (Pigmented space 
between scars.) Shows the atrophy of the epidermis and the marked disap- 
pearance of the lymphocytes except in the sub-[>apillary layer and around 
the vessels, sweat glands and deep follicular region. Shows the reappear- 
ance of sweat glands and an incipient hair. 

Fig. 6. Pubic region after exposure to the x-rays. (Non-pigmented scar.) Shows 
the atrophic epidermis and the dense fibrous tissue very free from the former 
intense cellular invasion. 
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ON THE BIER TREATMENT OF INFECTIONS AND SEPTIC 
WOUNDS OF THE EXTREMITIES.* 

By £. A. CoDMAN, M.D., of Boston. 

During the last four months I have had the opportunity 
in the Out-Patient Department at the Massachusetts General 
Hospital to make a fairly extensive, though I must admit, 
somewhat superficial, test of the Bier treatment. During 
June, July, August and September I have been in charge 
of the male surgical room, and a goodly proportion of the 
average daily attendance have been cases in which this 
method of treatment has been applicable. The following 
brief remarks are in no sense to be taken for a scientific 
paper ; I intend them for mere personal statements of my 
experience and resulting opinions. My opportunity at the 
hospital has been taken advantage of to try this treatment, 
and it seemed to me that perhaps some of the readers of the 
Journal might be interested to know what I think of it. 
It has seemed to me quite useless to present a long series 
of cases with detailed reports, for such cases present such 
an infinite variation in degree of severity and in individual 
idiosyncrasy that such reports would confuse rather than 
aid the reader. I suppose that every surgeon, as his ex- 
perience grows, imagines that he can take better and better 
care of what we call ** septic fingers" and «* palmar ab- 
scesses." Certainly, during the last six services at the 
hospital I believe that my own results have been better and 
better, and it is possible that the excellent results this year 
have been due to my experience in the years which have 
gone before ; but I frankly confess that I consider them 
due to the application of the Bier treatment. 

At our own hospital ten years ago the ideal treatment of 
a septic finger, for instance, was to make a free surgical 
incision, down to the tendon or bone. Sometimes the 
finger was laid open as if split to broil and the tendon left 
bare in the middle. This was a period of reaction from 

•Reprinted from the Boston Medical and Surgical Journal, Vol. civ, No. i6, pp. 434, 
435, Oct. 18, 1906. • 
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the despised old-fashioned " medical incision." The result 
of the '< split to broil " method was invariably loss of a por- 
tion of the tendon and frequently amputation of the finger. 
On the other hand, it was supposed that safety from gen- 
eral infection was secured ; perhaps it was, but not infre- 
quently while the tendon was sloughing out, the process 
again extended up the fiber, a new sheath became infected 
and the palm and perhaps the forearm had to be split. 

During recent years the treatment of these cases has 
been greatly affected by the example of Dr. C. A. Porter. 
Instead of the old-fashioned, blind, splitting operation in 
which the tendon was exposed willy nilly. Dr. Porter has 
applied a tourniquet and then with great care dissected 
down to the seat of the pus unhampered by the bleeding. 
By this method it is frequently found that the pus lies not 
in the sheath itself, but in the fatty and areolar tissue 
adjacent to it, the tendon, quite unimpaired, although, 
perhaps, lying in thfe closest proximity to necrotic fascia. 
He found that a careful excision of the necrotic part fre- 
quently saved the tendon if it were unmolested and not 
disturbed by gauze packing. 

Thus his method gave safety from general infection by 
free drainage and yet minimized the damage to the tendon. 

Now comes the Bier treatment. It is claimed that by 
this method the danger of general infection is lessened 
and at the same time the expulsion of necrotic tissue is 
aided. In other words it has the advantage over excision 
of the necrotic portions that it leaves all tissue capable of 
living, some of which the gross fingers of the surgeon 
must remove in his effort to excise the dead portions, and 
further it does not remove what inflammatory wall had 
already formed. 

Suppose a case of septic finger: you fear two main 
things, — extension of the sepsis and future impairment of 
•function. The Bier treatment claims to lessen both,— it 
prevents extension by mechanical congestion of the adja- 
cent tissues and by increased pressure in the tissues it 
tends to throw off only the absolutely necrotic portions. 
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We all know that if we dare leave felons and boils alone 
that if they do not extend they heal with less damage than 
if we use a knife on them. If we knew they would not 
extend our only reasons for opening them would be to 
relieve pain or to hasten recovery. The "medical in- 
cision" suffices for the former and the hope of a more 
perfect recovery suffices for the latter. 

A medical incision is by no means contra-indicated in the 
Bier treatment, and in my experience the recovery is more 
rapid than by incision and curettage. 

We have applied the treatment in the following manner : 
When an old (/. ^., one who has been seen before) 
patient arrives in the morning his dressing is taken down 
and the wound examined and its condition recorded. A 
rubber strap two inches wide and provided with a buckle 
is applied about his arm or leg well above the lesion. 
This is drawn as tight as possible without stopping the 
pulse. The wound is covered with moist corrosive gauze 
and the patient sits down and waits an hour. The part is 
looked at from time to time to be sure that the circulation is 
not too greatly checked. At the end of the hour a moist 
dressing and splint is applied. The wound is not as a 
rule packed or drained. The same routine is followed 
each day. 

After the first few minutes the pain is inconsiderable, 
and if pain has been present before it is usually relieved. 
Patients not infrequently bring a book or a newspaper to 
read during the hour.' While the tourniquet is on the 
wound secretes more profusely, usually serum' with parti- 
cles of pus and necrotic tissue. In several cases after the 
treatment it was noticed that adjacent pockets had broken 
into the main one or on the surface. If slough presented 
at the surface of the wound we have not hesitated to pick 
it out, but on the whole delving and probing in the wound 
have been discouraged. 

The nature of the cases in which we have used the 
treatment has been various. Almost all the cases of acute 
suppuration from whatever cause on the extremities has 
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had the Bier treatment in addition to the usual 
dressings. 

In some of the cases a fairly radical operation by Dr. 
Porter's method has been done, but in most merely a 
''medical incision." In a few, which I should in other 
years have incised, I have made no incision and the pro- 
cess has disappeared. On the whole, the cases which 
have done the best have been frank suppurations of the 
staphylococcus type, while the streptococcus or erysipeloid 
type has been less markedly affected. "Fish fingers" 
have not been particnilarly satisfactory, as they get well in 
time with no treatment. 

In a number of cases it has been interesting to see that 
the affected finger remains stiff and swollen and edema- 
tous looking for many days after the treatment is stopped, 
but eventually normal motion has returned and the swell- 
ing has subsided. I imagine that in these cases there is 
a certain amount of gumming of the tendon sheaths with 
plastic lymph, which is gradually absorbed. 

The Bier treatment in these cases seems to me to have 
many points of analogy with the Ochsner treatment of 
appendicitis. It seems to me that both aim to assist nature 
to build a barrier about the necrotic focus, and aim when 
this barrier is built to remove the focus. The application 
of either requires the judgment which comes of experi- 
ence. As the Ochsner treatment has done much to aid 
pre- and post-operative treatment, I think the same will be 
the case with the Bier treatment. Evisceration and finger 
splitting belong to the same surgical era. 

The comparison may also be carried to the question of 
pain. The patient undergoing Ochsner's treatment cer- 
tainly is more comfortable than when his walling off was 
prevented with cathartics and the patient with Bier treat- 
ment is more comfortable than when his lymphatic spaces 
wer6 opened up by the knife and curette. Perhaps in 
both we are again swinging to the old-fashioned medical 
treatment, but I am personally satisfied that the septic 
wounds of the extremities in my clinic this summer have 
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done better in point of severity, pain and post-operative 
deformity than in previous years. 

I must add, too, that my application of the treatment 
has been crude and given in a routine manner. It is not 
unlikely that varying the degree of pressure of the strap 
and the time of its application may still further improve 
its efficiency. 

Finally, let me say that I have been very reluctant to 
admit the value of this .treatment and began it with a 
strong prejudice against it. Nevertheless, I do not hesi- 
tate to indorse it to those who have not had as good an 
opportunity to try it. I believe it is safer in the hands of 
the inexperienced than an attempt at a radical operation, 
and that it is a valuable adjunct to the ** medical incision," 
and vice versa. 
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FRACTURE OF THE BASE OF THE SKULL; MENINGITIS, 
OPERATION. RECOVERY.* 

By J. G. MuMFORD, M.D., and H. C. Baldwin, M.D. 

The patient of whom we shall make a brief report is not 
here to-night, but we feel that a statement of his case may 
be encouraging and instructive. 

DR. MUMFORD. 

On the 8th of September last the man was brought to 
the hospital by the police with the story that he had been 
picked up unconscious on the sidewalk. He is a vigor- 
ous man of fifty. There was blood oozing freely from 
his nose and left ear. From the examination and subse- 
quent history I am confident that he was suffering from 
fracture of the middle fossa. No damage to the calvarium 
was apparent ; there was no paralysis or -abnormality of 
the reflexes ; the patient moaned continuously and moved 
about his arms and legs. Within two days he became 
conscious, but was sleepy and morose ; he was reasonably 
intelligent. By the end of a week it was evident that a 
progressive inflammation of the meninges was present. 
There was some fever, with a rising pulse, occasional de- 
lirium, increasing activity and headache ; and at this time 
an examination of the left ear showed a perforation of the 
drum. Two weeks after the accident his condition re- 
mained about the same, except that he was weaker. Dr. 
H. C. Baldwin saw him with me at that time, and agreed 
that a septic meningitis was present. We decided to open 
the skull, seek for a possible abscess and establish drain- 
age. In this case I turned back a large bone flap, 
going in over the left motor area, mainly because it seemed 
probable that the left hemisphere especially was affected, 
by extension from the left-sided base fracture, though 
there was no special evidence of motor involvement. At 
the time of the operation the patient was in bad condition 

•Reprinted from the Boston Medical and Surgical Journal, Vol. civ, No. 23, p. 679, 
6S0, Dec. 6, 1906. 
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with a rapid, feeble pulse, a low, irregular fever and mut- 
tering delirium. On exposing the dura it was found to be 
thickened and injected, bulging strongly against the sides 
of the opening in the bone. I turned back a large dural 
flap, when the subdural space poured out a cloudy serum 
and disclosed a deeply injected pia. The brain was every- 
where markedly edematous, and pitted deeply under the 
finger like a rotten sponge. I carried the operation no 
further, as there was no indication of an abscess near the 
surface. I removed the bone flap and dura and replaced 
the flap of soft parts, after providing abundant rubber 
drainage. For two weeks after the operation the patient 
showed little change except that his pulse improved and 
the temperature gradually became normal. For three 
weeks the wound discharged an abundant sero-purulent 
fluid. The patient's mind continued cloudy, though he 
could be roused to answer simple questions, and he was 
restless and irritable. Four weeks after the operation the 
skin flap was bulging markedly, but this bulging gradually 
has subsided, until to-day there is no evidence of cerebral 
fungus. • The patient is now in fair physical condition and 
able to go about, though his mind is still weak. The men- 
tal condition is improving, however, and we feel reasonably 
confident that he will recover completely under treatment 
at the Boston Insane Hospital, where he was sent last 
week. 

DR. BALDWIN. 

Sept. II, 1906, I was asked by Dr. Mumford to see 
the patient, as a matter of routine, and to pass upon the 
question as to whether there was a fracture of the base of 
the skull. The pupils were equal and reacted normally. 
There were no facial paralyses or paralyses of arms or 
legs. The reflexes were all normal. Mentally he was 
clear. In order to determine absolutely the question of 
fracture at the base, it was asked that the left ear be 
examined for rupture of the drum. Sept. 12 Dr. H. L. 
Morse reported that the left canal was filled with blood 
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clot, the bony canal was very much narrowed and the drum 
membrane showed recent perforation. 

Sept. 22 I saw him again in consultation, the patient 
having developed fever and mental symptoms. The pupils 
were not remarkable, the knee jerks and Achilles were 
normal. There was a question of Babinski on the left 
sidej but no positive sign. Kernig's symptom was present. 
There was rigidity of the muscles of the neck. There 
were no facial paralyses and no paresis of arms or legs. 
The patient could be roused with difficulty, was partially 
cyanotic and presented a moribund appearance. 

The diagnosis was made of septic meningitis with pos- 
sible abscess in the temporal or occipital lobe on the left 
side, infection being through the crack in the ear. Im- 
mediate operation was urged, and was done by Dr. 
Mumford. 

There was inflammation of the meninges and an edema- 
tous condition of the brain ; there was no indication of any 
abscess. 

Careful examination the day following the operation 
showed no weakness of the right face, arm or leg, and no 
aphasic disturbance. 

The patient has recovered physically. He has been 
delirious and confused mentally ever since the elevation of 
temperature, which occurred before the operation. He 
has, however, moments when he is perfectly clear. 
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JACKSONIAN EPILEPSY DUE TO CYST OF THE BRAIN FOL- 
LOWING INJURY. SUCCESSFUL OPERATION.* 
By Henry C. Baldwin, M.D., and J. Q. Mumford, M.D. 

DR. BALDWIN. 

P. R., twenty-one years; fireman on a locomotive; 
single. 

May II, 1906, the patient came to the accident room of 
* the Massachusetts General Hospital for a burn of the face 
received by falling against the fire-box of his engine in an 
epileptiform attack. He was referred to the neurological 
department and gave the following history. Two years 
previous, while climbing on to his engine, he hit his head 
against a pulley. There was no scalp wound. He was 
dazed for a moment, but not unconscious. About fifteen 
minutes later his right arm began to twitch and he became 
unconscious. There was no general convulsion. Five 
weeks later he had a second attack, and between that date 
and the time he came to the hospital he had had half a 
dozen spells. Most of these spells were attacks of twitch- 
ing of the right arm or hand ; in one or two he had become 
unconscious. 

He was recommended by Dr. Walton, to the hospital 
for operation but did not follow the advice. 

June 25 he came again to the Out-Patient Department 
in my service with the history of having had several of 
these attacks in which he had not lost consciousness, but 
in which he had twitching of his right arm. The danger 
to him personally was pointed out, and he was sent into the 
house for observation and operation. He remained in the 
house about three weeks without having any attack, and 
left the hospital at his own request July 17. He was told 
to return immediately if he had any attack. Three days 
later he returned stating that he had had three attacks of 
twitching in his right hand in which he did not lose con- 
sciousness. The first of these attacks lasted several min- 
utes, was followed by a second i n about half an hour 

• Read at the Clinical Meeting of the Massachusetts General Hospital, Nov. 9, 1906. 
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MUMFORD AND BALDWIN. 



and the third in about two hours. He was sent into the 
house at once for operation. The diagnosis was Jackso- 
nian epilepsy due either to the irritation of a spicule of 
bone or to a cyst following a hemorrhage at the time of 
the injurj\ Physical examination at this time showed 
normal reflexes and no loss of muscular strength anywhere. 




Sketch of cyst, made at time of operation. 

The operation was performed by Dr. Mumford July 28, 
and showed a cyst over the arm center on the left side. 

The patient was examined carefully the day following 
the operation for paralyses, which so often follow exposure 
and operations on the cortex of the brain. There was no 
loss of muscular strength in the right face, arm or right 
leg, and all the reflexes were normal. The patient has 
made a perfect recovery and has had no return of these 
attacks up to the present time. 
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DR. MUMFORD. 

A word about the technique of the operation : I prefer 
to use the head tourniquet for control of hemorrhage in 
the skin and to expose a large area of the cortex. Ac- 
cordingly I turned back with the skin a bone flap nearly 
as large as my palm over the left parietal region, making 
a bevelled edge to prevent sinking in of the bone flap 
should I decide to replace the bone. The dura was found 
quite adherent to the calvarium and was somewhat torn in 
cutting out the bone, which was done with the DeVilbiss 
osteotome. Then the dura over the whole exposed area 
was turned back, disclosing a bluish-white, bulging area 
over the whole region, apparently a thin walled cyst 
beneath the pia. This cyst, if one may so call it, was too 
extensive and elusive for excision. I opened it in three or 
four places, however, and allowed the escape of a consider- 
able amount of sero-hemorrhagic fluid. Before opening 
the cyst there was an appearance of marked intracranial 
tension, which subsided with the escape of the sero- 
hemorrhagic fluid. Surgeons have debated the further 
treatment of the wound in these cases, — whether to 
restore the parts with the bone flap, or to remove the bone 
for decompression of the brain. Kochner's reported cases 
of decompression encourage one, however, to remove the 
bone flap, and I did this in the case under discussion, 
restoring the flap of dura, however, and sewing up the 
skin-wound, with drainage. 

For some days after the operation there was abundant 
oozing through the drainage openings, but in the course of 
two weeks the wound had healed completely. The 
patient was kept quietly in bed for four weeks, and a 
week later was discharged, there having been no positive 
evidence of furthur epileptic attacks during his stay in the 
hospital. 

It is now fifteen weeks since the operation. The patient 
has continued in vigorous health, as you see him here 
to-night. 
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A CASE OF CONGENITAL OCCLUSION OF THE SMALL INTES- 
TINE. OPERATION. AUTOPSY.* 
By Lincoln Davis, M.D., 
Instructs in Anatomy ^ Harvard Medical Schwtl; Out-Patient Surgeon, 
Massachusetts General Hospital. 

AND 

Oscar Richardson, M.D., 
Assistant Pathologist, Massachusetts General Hospital. 

On account of its comparative rarity and the problems 
involved in its pathogenesis, this case seems worthy of 
record. 

Clinical History. — On Dec. 11, 1905, about 6 p.m., an infant 
twenty-six hours old, with a history of having passed nothing by 
rectum since birth, and of having vomited dark greenish material 
quite constantly during the last few hours, was seen in the acci- 
dent ward of the Massachusetts General Hospital.. 

The baby had been sent to the hospital by Dr. D. J. O'Shea, of 
East Boston, with the diagnosis of intestinal obstruction. It was 
afterwards learned from Dr. O'Shea that the birth was in every 
way normal. The parents were well and strong. No history of 
tuberculosis or specific disease. There had been five other chil- 
dren in the family, one of whom died in infancy of marasmus, 
the others are living and well. This baby was bom at full term 
at 4 P.M.. on Dec. 10, and nothing was noticed to be wrong with 
him until the next morning, when there had been no movement 
of the bowels, and vomiting began. 

Examination at the hospital showed a well-developed male in- 
fant without external malformation. The heart action was quite 
rapid. The abdomen was greatly distended and tense, present- 
ing two distinct transverse bulgings and a sulcus between, across 
which peristaltic waves periodically passed. The abdomen was 
generally tympanitic. Nothing in the way of a tumor was to be 
felt. A soft catheter was passed without difficulty into the rec- 
tum for a distance of three inches ; repeated injections of warm 
water failed, however, to bring away any fecal matter. 

The history of complete obstipation, the vomiting of matter 
resembling meconium, together with the signs of abdominal dis- 
tention and visible peristalsis, made the diagnosis of intestinal 
obstruction seem certain. The nature of the obstruction, how- 
ever, was not conjectured. 

Reprinted from the Boston Medical and Surgical Journal, Vol. cliv, No. lo, pp. 266- 

269, March 8, 1906. 
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Operation. — An operation was decided upon and, under ether, 
an incision to the right of the median line made through the 
abdominal wall. Upon opening the peritoneal cavity, greatly- 
distended small intestine popped out, an adhesion partially con- 
stricting a coil of distended intestine was freed ; the gut, which 
was much distended beyond this point, was followed down and 
found to end in a free blind sac. Continuing the exploration a 
mass was felt in the right flank adherent to the lower edge of the 
liver. When this was lifted up into view, it was seen to be com- 
posed .of fine coils of undeveloped intestine held together by adhe- 
sions, and resembled closely a mass of earth worms. This mass 
was dropped back, and the greatly distended upper segment of 
intestine was tapped with a trocar, with the evacuation of a con- 
siderable amount of gas and semi-fluid greenish material. The 
blind end of the intestine was then sutured into the wound and 
the opening in the gut enlarged. • 

The baby stood the operation fairly well. There was very little 
fecal discharge from the artificial anus, but some oozing of blood. 
Attempts to give salt solutions by rectum were unsuccessful ; after 
one rectal injection a stringy white cast was passed. There was 
occasional vomiting. The baby gradually failed and died twenty- 
four hours after the operation. 

Autopsy. — Permission was obtained for a post-mortem 
examination and the following conditions were found to be 
present : 

The body is that of a male infant, forty-eight hours of age, 
45.5 cm. long, well developed, fairly nourished. 

Head : Not examined. 

Trunk : The thoracic viscera and cavities on section are 
normal. 

On the right side of the abdominal wall there is a linear wound 
5.5 cm. in length closed with sutures. 

The peritoneal cavity is free from fluid. The serosa of the 
intestines near the wound of operation is blackish red in color 
and shows here and there a slight amount of grayish soft exu- 
date. In one or two places the coils of the small intestine are 
slightly glued together by grayish soft exudate. In what is 
apparently a free blind end of the small intestine there is a 
surgical opening. The base of the umbilicus is normal. 

The liver, stomach, pancreas, spleen, kidneys and adrenals on 
section are normal in appearance and have the normal anatomi- 
cal relations. The duodenum is distended, but otherwise is 
normal in appearance. Bile flows from the duodenal papilla on 
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DAVIS AND RICHARDSON. 
Fig. I. 





Fig. 2. 

Fig. I. — The drawing shows the distended jejunum and ileum with 
the first portion shortened up to show the free blind end of the intestine 
and the free mesenteric border. 

Attached to the liver and kidney on the right side, the small mass of 
shrunken coils of the ileum is well shown, A. 

A little to the left and below this mass the lower end of the ileum, 
the cecum and a portion of the appendix are seen, B. The course and 
size of the large intestine are well indicated. 

Fig. 2. — Shows portions A and B as they appeared when dissected 
out with the coils unravelled; the former is seen to consist of a con- 
stricted segment of ileum ending blindly, and the latter of a well-formed 
cecum and appendix. 
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pressure of the gall bladder. The gall bladder is normal in 
appearance and free from stones. The duodenum measures in 
circumference 4 cm. and is continued as the jejunum with normal 
anatomical relations. Of this portion of the small intestine there 
is present, however, only a distended portion of the tube measur- 
ing about 46 cm. in length, and varying in circumference from 
4.5 cm. to 7 cm. The mucosa shows strikingly well-marked rugae 
more prominent towards the distal end of the tube. The con- 
tents of this part of the intestine consists of a soft dark greenish- 
brown material. The portion of the jejunum present ends 
blindly and shows in its free blind end the surgical opening 
previously referred to. It is supported by a crescentic flap of 
mesentery which averages about 2 cm. in width and which springs 
from the usual situation of the root of the mesenteiy. The 
margin of the mesentery away from the intestine is free, smooth 
and rounded and in several places in it small lymphatic glandlike 
bodies are visible. 

The rectum, sigmoid flexure, descending colon, splenic flexure, 
transverse colon, and hepatic flexure have their normal anatomi- 
cal relations and on section show no lesions of the mucosa. The 
large intestine contains a considerable amount of pale, gelatin- 
ous, mucous-like material and measures in circumference froni 
1.5 cm. to 2 cm. In the situation of the hepatic flexure the colon 
turns down and reaches to a point at the level of the lower pole 
• of the right kidney at which point there is a small pouchlike 
dilatation. From this portion of the colon a smaller tube con- 
tinues, extending upward and over across the ascending colon 
where, just to the right of this and a little above the distended 
pouchlike portion of the colon, it is lost in what is apparently a 
complicated coil of intestine. This knotlike mass of intestine, 
which measures 2 cm. by 1.5 cm. by 1 cm. is bound by fibrous 
tendinae-like adhesions to the inferior surface and lower margin 
of the right lobe of the liver and to the peritoneum over the peri- 
nephric tissues in the region of the lower pole of the right kidney 
anteriorly. Where the small portion of intestine continues from 
and over the ascending colon there is a short prolongation along 
it of the mesentery from its root. On unravelling the compli- 
cated coil of intestine it is found to be made up of a length of the 
lower end of the ileum about 15 cm. long. This portion of the 
small intestine ends blindly in the coil and the other end joins 
the pouchlike portion of the ascending colon, which is in the 
situation of the cecum, with the same anatomical relations that 
it has in the adult. On section the ileo-cecal valve has its 
normal relations. Springing from the base of the pouchlike 
portion of the ascending colon or cecum there is an appendix-like 
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organ the distal half of which is bound by fibrous-like tissue 
along and to the ileum. This appendix-like tube measures about 
4 cm. in length and averages about 3 mm. in diameter. Water 
passes through the large intestine until it reaches the cecum 
where it passes into and distends the appendix. The water also 
passes into the small intestine over a length of about 1 cm. above 
the ileo-cecal valve. Here the small intestine is constricted and 
occluded by fibrous-like tissue. From this point on the portion of 
ileum present is more or less constricted at irregular intervals by 
fibrous-like connective tissue which broadens out in places into 
a membranous-like band which is inserted all along the wall of 
the ileum similar to the insertion of the mesentery in the wall 
of the ileum in the adult. The ileum is quite small, being about 
4 mm. in diameter in its largest portion. About 5 cm. above the 
ileo-cecal valve there is a small mass of tissue which measures 
1 cm. by 5 cm. by 3 cm., and is attached to the wall of the ileum 
by fibrous tissue. The mass is possibly gland tissue or -a small 
piece of the ileum separated in uncoiling the knot of intestine. 
A piece is put away for microscopical examination. On section 
of the small intestine, where possible, no lesions are made out, 
but there is in portions of its lumen a slight amount of yellowish, 
soft mushy material. 

There is no good evidence of the presence of a Meckel's diverti- 
culum anywhere along the course of the small intestine. 

The ureters, bladder, prostate and testes are normal in appear- • 
ance and have their usual anatomical relations. 

Microscopical examination of one of the mesenteric lymphatic 
glands and of the small mass of tissue attached to the ileum 
shows nothing remarkable. The mass is regarded as being a 
small portion of the ileum separated off in untangling the coil of 
intestine. 

From the above findings the case is clearly one of congenital 
malformation of the small intestine with complete interruption in 
the continuity of the intestinal tube and consequent intestinal 
obstruction. 

Occurrence. — A somewhat limited review of the litera- 
ture of the subject reveals quite a collection of recorded 
cases of congenital abnormalities of the upper intestinal 
tract. These abnormalities vary in degree from stenosis 
and stricture to complete obliteration and severance of the 
alimentary canal. In some cases the blind ends of the 
gut are connected by an impervious fibrous cord; more 
rarely, as in our case, there is no connection between the 
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two ends. A few cases have been reported where a seg- 
ment of the bowel has been actually missing. These mal- 
formations are often multiple and in some cases are accom- 
panied by other congenital defects, such as umbilical or 
inguinal hernia, atresia of the anus, hypospadias, etc. 

The most common site for congenital intestinal atresia, 
excluding, of course, the rectum and anus, is in the vicinity 
of the ileum or at least within the primitive intestinal loop, 
and next in frequency in the duodenum. The form of 
defect illustrated by this case, that is, complete severance 
of the canal without connection of the blind ends, although 
reported in a few instances in the duodenum, is much 
commoner in the lower jejunum and ileum. 

Gaertner, in 1883, collected 64 cases of stenosis or 
atresia of the small intestine.. There were 27 in which 
the intestine had a blind ending, though in some of these 
the ends of the gut were connected" by an impervious cord. 
Of these 27, 9 were in the duodenum, and 16 in that por- 
tion of the intestine corresponding to the primitive loop. 

Since then quite a number of additional cases have been 
reported by various observers, and cases identical to ours 
have been reported by Lillienfeld and Archambault. 

Braun, in 1902, collected 25 cases of congenital occlu- 
sion of the ileum or jejunum which were, operated upon, 
all with fatal results. In one case there was survival for 
fifteen days after the operation. There have been a few 
operative cases reported since then with a like result. 

Pathogenesis. — As to the cause of congenital occlusion 
of the upper intestinal tract, many theories have been 
advanced, and some striking cases cited in their support. 
Probably no one theory can explain all the cases. 

The most prominent theories are that these defects are 
due to the results (i) of fetal peritonitis ; (2) of volvulus ; 
(3) of compression or snaring of a portion of the gut by 
the closure of the cavity of the umbilical cord. 

The latter theory was first elaborated by Ahlfeld, in 
1873, who ascribed such defects to an abnormal per- 
sistence of the vitelline duct, whereby the loop of in- 
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testine which in the course of development enters the 
cavity of the umbilical cord, is prevented from return- 
ing to the abdominal cavity at the proper time, which re- 
sults in its being pinched or §nared off, as the case may 
be, by the closure of the abdominal walls. This theory 
accounts for those cases in which a segment of the intes- 
tine is entirely lacking. By an ingenious elaboration of 
the same theory, Ahlfeld includes atresia of the rectum 
and anus as secondary results of the undue persistence of 
the vitelline duct due to traction on the intestine. He re- 
cords a case which seems to confirm his theory, and simi- 
lar cases have been reported by others, notably by Clogg. 
This theory has, on the whole, been quite generally ac- 
cepted. 

That volvulus within the abdominal cavity during fetal 
life may result in atresia cannot be denied, and that this 
result may even take place in adult life under peculiar 
conditions seems to be shown by the remarkable case re- 
ported by Hadlich. 

That other causes also may be productive of these de- 
fects seems to be shown by scattered reports of cases in 
which invagination of the intestine, disease of the mucosa, 
or the pressure of a tumor have been the causative factors. 

The conditions found in the case here reported are most 
satisfactorily explained by a strangulation of a portion of 
the intestine, together with its mesentery, which resulted 
in a complete severance at one point, and an atrophy and 
non-development of that portion which had been partially 
deprived of its mesenteric blood supply. It is evident 
from the absence of bile-stained matter within the intestine 
below the site of occlusion, that the lesion occurred early 
in fetal life before the establishment of biliary secretion, 
that is, before the end of the third month. The remarka- 
ble changes in position of the primitive loop of intestine at 
about this same period in connection with its migration 
into the cavity of the umbilical cord, and its withdrawal 
therefrom, would seem to offer a most favorable opportu- 
nity for such strangulation. This seems to us the most 
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plausible theory by which to explain the conditions found 
in this case. The adhesions and enlargement of the mes- 
enteric glands may be fairly considered as the result of 
inflammatory reaction due to the strangulation. 

Treatment. — As to the treatment of this well-nigh hope- 
less condition, the formation of an artificial anus seems the 
only solution. An intestinal anastomosis between the di- 
lated portion above, and the shrunken gut below the occlu- 
sion, offers insurmountable technical difficulties. Braun 
makes a very good suggestion in proposing to bring out 
both blind ends of the intestine through the wound ; this 
would allow of forcible dilatation of the distal segment by 
means of injections from above, and the performance of 
an intestinal suture outside the abdominal wall at a later 
date if occasion offered. A suggestion of J. W. Elliot for 
maintaining nutrition in cases of fistula high up in the in- 
testinal tract by catching the intestinal contents from the 
afferent segment and injecting them into the efferent, 
would seem particularly applicable to such cases. 
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THE BONE METASTASES OF HYPERNEPHROMA. 

A REPORT FROM THE MASSACHUSETTS GENERAL HOSPITAL CLINIC* 

By Chahles L. Scudder, M.D. 
Surgeon to the Massachusetts Geneial Hospital 

Previous to 1883 new growths of the kidney were not 
very accurately differentiated. Lipoma, sarcoma, ade- 
noma, adenocarcinoma, angioma, angiosarcoma, myxoma, 
endothelioma, were a few of the terms applied to kidney 
tumors. 

In 1883 Grawitz^ described a tumor of the kidney similar 
in structure to the adrenal and traced its origin to adrenal 
tissue. 

Birch-Hirschfeld, in 1896, called these tumors arising 
from adrenal tissue, hypernephromata. The term hyper- 
nephroma, therefore, is applied to all tumors of adrenal 
origin. They may arise either from the normally-seated 
adrenal body or from ectopic fragments of the adrenal 
body, the so-called adrenal rests. Because of the very in- 
timate developmental association of the adrenal body and 
the genito-urinary apparatus bits of adrenal tissue are 
frequently found included within certain organs, notably 
the kidney, the ovary, the testicle, the uterus. Thus is 
explained the occurrence within these organs of tumors 
resembling adrenal tissue. 

In size, a hypernephroma may be as small as a pea or 
as large as a child's head. It is not uncommon to discover, 
at autopsy, tiny adrenal kidney rests which have remained 
in the kidney without causing symptoms. A hyperne- 
phroma, developing slowly in the kidney, may remain 
symptomless for years. Finally it may grow rapidly and 
become malignant. Malignancy manifests itself in three 
ways: (i) By local destruction of tissue after breaking 
through the capsule; (2) by metastases; and (3) by a 
general toxaemia. 

*NoTK — I wish to thank my colleagues of the Surgical Staif who have permitted me to 
record here cases occurring in their hospital services. Reprinted from Annals of Sur- 
gery, December, 1906. 

* Virch. Archiv., xciii, 30, 1SS3. 
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The important symptoms and signs of a hypernephroma 
are hematuria, renal colic and tumor. 

Hematuria is occasioned by hemorrhage from the 
new growth which has extended into the pelvis of the kid- 
ney. Hematuria is variable in time and quantity. Hem- 
aturia appears at intervals and lasts but a short time. The 
absence of hematuria does not mean that the kidney is 
free from the growth. In the case here recorded hem- 
aturia is absent and yet the tumor is present. 

Renal colic is caused by the passage of ureteral blood 
clots. Pain may be occasioned by the stretching of the 
tumor capsule. In the case here recorded there has been 
no pain referable to the kidney or loin. The tumor may 
be discovered, as in the present case, before any other sign 
of the kidney lesion is present. The general pallor of the 
present patient is characteristic. Blood changes, other 
than a low haemoglobin, are not present. 

The metastases of the hypernephromata are most inter- 
esting. Neusser calls attention to the fact that apparently 
benign hypernephromata are capable of giving rise to 
metastases larger than the primary growth. Metastases 
are found most often in the lungs, the liver and the bones. 
Almost any of the tissues of the body may be invaded. 
It is generally thought that the mode of metastasis is 
through the blood by way of the renal vein. Extension is 
thought to occur rarely through the lymphatics. Many 
specimens exist in which the growth is seen extending 
directly into the renal vein. 

In my service at the Massachusetts General Hospital, 
during the past three years, there have been three cases of 
hypernephroma. I wish to record in detail one of these 
cases (Case XI of the M. G. H. series), as it is of especial 
interest: 

Case XI. — Massachusetts General Hospital, No. 
144,138. September, 1905. J. J. A., a man thirty-four 
years old. Has always been well and strong. For 
eleven months he has had pain and discomfort about the 
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Fig. I. — Case XI: X-ray of upper end of humerus, showing region of tumor, D, C. 
A, Clavicle ; B, Acromion ; C, Shaft of humerus; D, Head of humerus. 
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Fig. 2. XI: Hypernephroma, metastatic in upper end of the shaft of the right 

humerus. Drawing made from a section of the gross specimen. 
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right shoulder joint. The shoulder has been sore and 
stiff. The impairment of motion has been in the extremes 
of movement. There is an atrophy of the scapular 
muscles. At the upper end of the shaft of the right 
humerus is a tumor, which is not particularly tender upon 
pressure. 
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Fig. 3. — Case XI: Microphotograph of a section from metastatic hypernephroma in 
upper end of humerus. Oval polygonal cells — preservation of rim of cytoplasm, deeply 
staining nucleus, perinuclear lightly staining spaces. Microphotograph by Mr. Brown, 
M. G. H. Laboratory. 

The X-ray defined the tumor accurately. (See Fig. i.) 
Before operation it was thought to be a sarcoma of the 
humerus. An amputation at the shoulder joint determined 
that the joint was uninvolved by the disease. The micro- 
scopical report discovered that the growth was a hyper- 
nephroma. (See report.) 

Palpation of the abdomen after operation discovered 
for the first time a slightly movable and enlarged left 
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kidney. There were no signs or symptoms attracting 
attention to the kidney. The urine was normal. 

The man recovered from the operation. Recent exam- 
ination one year after the operation finds the man in fair 
health and about as well and strong as usual, although he 
is extremely pale and cachectic-looking. 




Fig. 4. — Case XI: Microphotograph of a section from metastatic hypernephroma in 
upper end of humerus. Higher power than in previous plate, No. 3. 

Pathological examination and report by Dr. C. C. 
Simmons. The specimen consisted of the whole upper 
extremity, including the head of the humerous (see Fig. 
2). On section at the surgical neck there was a fracture 
through the tumor mass. Occupying the shaft beneath the 
surgical neck and extending from the head downwards for 
6 cm. was a soft grayish-white new growth which had dis- 
tended the medullary canal and absorbed the greater part 
of the cortex. The bone at the center of this growth was 
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5 cm. in diameter. No infiltration of the soft parts could 
be made out, and the growth did not involve the shaft of 
the bone below the site of the main tumor. 

Microscopic examination (see Figs. 3 and 4) showed 
solid masses of large round cells having an alveolar 




Fig. 5. — Hochenegg's Case No. 4 : Reported by Albrecbt. 60 years 
old. Radiograph. Hypernephroma of femur. Spontaneous fracture of 
femur. Amputation of thigh. $j4 years subsequently tumor of kidney 
apparent. Complete autopsy. Metastases elsewhere. 



arrangement and separated by many fine blood-vessels 
and fine bands of fibrous tissue. The cells were round, 
with somewhat vesicular nuclei and a comparatively large 
amount of clear, fatty degenerated protoplasm having a 
definite outline. The tumor represents a sarcoma and is 
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highly suggestive of metastasis from a hypernephroma. 
Sarcoma (hypernephroma). 

It was thought, at the time of examination and previous 
to operation, that this tumor of the upper end of the 
humerus was a sarcoma. 

In a paper, ** A Study of Certain Cases of Sarcoma of 




Fig. 6. — Hochenegg's Case No. 7 : Reported by Albrecht. 42 years old. 
Hypernephroma of parietal and frontal bones. Death, complete autopsy. 

the Long Bones, from the Massachusetts General Hospi- 
tal Clinic," published in the Boston Medical and Surgical 
journal in Junej 1904, the conclusion was reached that in 
cases of sarcoma, amputation at the joint above the disease 
is wise, if the disease is high in the shaft, and limited. 
Consequently, in this case amputation at the shoulder joint 
was done. A fact of interest connected with this case^is 
that the tumor of the humerus was the first evidence or 
sign of the disease. 
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Certain questions of practical importance arise : What is 
the proper attitude toward this kidney-tumor, as yet mani- 
festing no sign? Shall it be removed by nephrectomy? 
If it is removed what will be the prognosis ? 




Fig. 7. — Hochenegg's Case No. 16: Reported by Albrecht. 66 
years old. Radiograph of hypernephroma of clavicle. 

The very great proneness of the hypernephromata to 
metastases, as demonstrated by autopsy reports and the 
fact that the metastases are usually multiple, would lead 
one to give an unfavorable prognosis in this case were it 
not for a series of very careful observations by Albrecht ^ 
from Hochenegg's clinic in Vienna. 

> Arch. f. klin. Chir., 1905, Ixxvii, 1073; with bibliography. 
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Albrecht finds that in two cases of Hochenegg, in which 
complete autopsy returns have been made, the bone metas- 
tasis was the sole metastasis. This observation is of 
importance. These cases were as follows : 




Fig. 8. — Hochenegg's Case No. 16 : Reported by Albrecht. 66 years old. 
Hypernephroma of clavicle recurrent. 

Hochenegg (reported by Albrecht), Case II, a skull 
sarcomuy was operated upon and died. A complete autopsy 
showed no other metastases. Case V, a nephrectomy. 
Four months following the nephrectomy a metastasis 
appeared in the occipital bone, and six months after the 
appearance of this metastasis a complete autopsy found no 
other metastases. 
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In view of these observations of Albrecht it is possible 
that in the case reported the metastatic growth in the 
humerus is the only metastasis present. If so, nephrec- 
tomy is indicated. 

In collecting and studying certain of the cases of hyper- 
nephromata which have appeared at the Massachusetts 
General Hospital Clinic, I find, all together, eleven cases. 
A careful microscopical study of each of these cases was 
made by Dr. Whitney or Dr. Wright or Dr. Simmons. 
The end results are known in all of these cases. Except- 
ing the case here recorded, all of these patients are dead 
or are reported (two of them) dying. Such is the mortal- 
ity of the malignant hypernephromata ! 

Bone metastases were present in three of these cases, in 
addition to the case here recorded in detail. In one case 
the metastasis was in the frontal bone and humerus — 
Case II. In another case the metastasis was in the hu- 
merus — Case X. In the third case the metastasis was in 
the femur — Case IX. 

Albrecht records four cases with bone metastases, be- 
sides the two cases already mentioned in which the bone 
metastases were the sole metastases. These four cases 
with bone metastases were briefly as follows : 

(The numbering of these cases corresponds to Al- 
brecht's series.) 

IV. A woman sixty years old presented a spontaneous fracture 
of the left femur. An amputation was done in the upper third of the 
thigh for sarcoma of the femur. Recovery from operation ; five 
and a half years later a kidney tumor, hypernephroma, was dis- 
covered ; complete autopsy was done. The urine was always 
negative. (See Fig. 5.) 

VII. A man forty-two years old presented /r<9/i/fl/ and temporal 
bone hypernephromata. An attempt was made to remove the 
growth. He died after operation. Autopsy discovered a hyper- 
nephroma. The urine contained albumin. (See Fig. 6.) 

XV. An adult, forty-eight years old, presented what was 
thought to be a fungus disease of the knee-joint. The thigh 
was amputated. Death occurred. The tumor proved to be a 
hypernephroma metastasis. The urine contained some leuco- 
cytes and cells which might have been interpreted as tumor-cells. 
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XVI. A woman, sixty-six years old, presented what was 
thought to be a cold abscess over the clavicle^ with a tubercular 
periosteitis. An attempt at removal was followed by recurrence 
and death. A complete autopsy discovered a hypernephroma and 
microscopical examination demonstrated the tumor of the clavicle 
to be a hypernephroma metastasis. The urine contained a few 
leucocytes. (See Figs. 7 and 8.) 

There are seven other cases of bone metastases in litera- 
ture, viz., Loewenhardt,^ from Helferich's clinic, reports 
a clavicle metastasis resembling Hochenegg's Case XVI ; 
von Bergmann's klinic ^ reports a pulsating tibial tumor ; 
Israel ^ reports a case in which the metastases in the rib 
and thigh were the first signs of hypernephroma. Kiister * 
reports two cases in which the metastasis was the first sign 
in one case in the calvarium^ and in the other case in 
the rib. Le Count ^ reports one case with two fractures of 
the femur and one case with metastases in the superior 
maxilla. 

So far as I have been able to determine there are, 
therefore, recorded of bone metastases, six cases from 
Hochenegg's clinic, seven cases from literature, and four 
cases from the Massachusetts General Hospital clinic, 
seventeen cases altogether. There are doubtless other 
cases, but none in which the records are complete or the 
authority satisfactory. 

The practical suggestions from this review of the 
metastases of the hypernephroma are : A bone metastasis 
may be the first sign of a hypernephroma. A bone tumor 
in a middle-aged or elderly person should suggest a metas- 
tatic hypernephroma, for a primary bone tumor in elderly 
people is uncommon. The bone metastasis from a hyper- 
nephroma may be the only metastasis. A hypernephroma 
may exist without symptoms for a considerable period. 
The kidney region should be palpated with great care in 
every case of tumor of bone. 

« Deutsche Zeitschr. f. Chir., bd. 28, 1888. 

' Verhandlungen des 16 CongresseQ der Deutschen Gesellschaft f. Chir., 1887. 

3 Archiv. f . klin. Chirurg., bd. 47. 

* Deutsche Chirurg., 1896-1902. 

* Trans. Path. Soc, Chicago, 1902, V, p. 82, and VI, 1905, p. 373. 
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A very complete bibliography is to be found at the end 
of the paper by Keen, Pfahler and Ellis in American 
Medicine^ vol. viii, No. 25, Dec. 17, 1904. 

Thorndike and Cunningham present a valuable paper 
upon hypernephroma in the Boston Medical and Surgical 
Journal^ vol. cxlix, No. 23, pp. 611-616, Dec. 3, 1903. 

MASSACHUSETTS GENERAL HOSPITAL CASES OF 
HYPERNEPHROMA. 

Case I. — Hypernephroma {leJV)y hematuria lumbar 
pain nephrectomy. Recurrence in loin Jive years later. 
D-eath. J. R. O., a man, forty-nine years old and married. 
M. G. H. records, vol. 338, p. 143, and vol. 512, p. 57, 
1898. The patient has had indefinite pain in the back for 
a long time. Two months ago he had a painless hema- 
turia, lasting four days. One week later he had hema- 
turia again, this time with clots in the urine and severe 
pain in the left lumbar region requiring morphia. The 
left kidney was found enlarged and sensitive. Two weeks 
ago he again had pain in the left lumbar region, requiring 
morphia for two days. 

The patient is well developed and nourished. The 
heart and lungs are negative. On bimanual palpation of 
the left lumbar region the kidney can be palpated with 
difficulty. There is a little tenderness over the left kidney. 
The x-ray shows a slight haziness upon the left side, but 
no calculus. Urinary examination : normal ; acid, 1016 ; 
albumen, y^^ per cent. Sediment normal blood, much pus, 
free and in clumps, few squamous cells. 

Operation by Dr. F. B. Harrington. Nephrectomy. 

Pathological Report. — The specimen consisted of a kid- 
ney, and extending from one extremity downwards, filling 
up the hilus, is an irregularly-shaped mass the size of an 
orange, arising from the adrenal body. On section this 
showed numerous cysts, some of which contained blood, 
others a clear fluid. Numerous areas of fatty degenerated 
adrenal tissue appeared. The diagnosis of sarcoma was 
made at this time. 
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In 1905, almost six years foUawing the nephrectomy, 
the patient complains of pain and persistent hematuria. 
Up to a year ago he felt pretty well. One year ago he 
had noticed a swelling at the isite of the wound and pain 




Fig. 9. — Case No. i : Recurrent hypernephroma of loin. 

across the back, which sometimes shoots down into left 
thigh. Both pain and swelling have increased very much 
this past year. 

The palpable and visible tumor is shown in the photo- 
graph (Fig. 9). A piece was removed for examination in 
the service of Dr. Scudder. 

Pathological report of recurrence in loin June 6, 1905. 
Two pieces of tissue, the largest, 3x2 cm. in diameter. 
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consisting of skin and subcutaneous tissue, in which was a 
nodule of grayish-white growth. 

Microscopic examination by Dr. W, F. Whitney shows 
an alveolated structure, with spaces filled with large cells 
with a clear body and a relatively small, dark, deeply- 
staining nucleus. 

Diagnosis. — Secondary hypernephroma. This patient 
was sent home to die from the hospital. 

Case II. — Hypernephroma {left). Many metastases. 
Excision of frontal bone tumor. Blindness. Death. 
A woman, forty years old and married. M. G. H. records, 
vol. 429, p. 189, and vol. 435, p. 13, 1903. The patient 
has had no serious illnesses. For six years she has had 
headaches, which have been very severe for the past year. 
She has had no nausea. For six months she has had 
vague *' mental symptoms." Four months ago there ap- 
peared a swelling over the left frontal eminence, the size 
of a small egg. The frontal tumor was removed yester- 
day by her doctor, who found an opening from it into and 
through the frontal bone. -Great hemorrhage. Sent to 
the hospital. 

The patient is a pale, thin, nervous woman. Reflexes 
present. Heart rapid, no murmurs, no enlargement. 
Lungs negative. Further operation is thought inadvisable, 
as the wound is healing. It is thought that the growth 
might have been specific in character. Given iodide of 
potash. 

Examination of the urine; pale, acid, 1023, slightest 
possible trace of albumen, sugar absent ; sediment, a rare 
granular cast, some small round cells, abundant squamous 
epithelial cells, many uric acid crystals. 

A small, firm lump has recently appeared over the right 
eyebrow. It is not tender. She was discharged from the 
hospital without operation. One month later, in April, 
1903, she reentered the hospital. 

At the seat of the old operation is a bluish, fluctuating 
tumor the size of an English walnut, slightly painful upon 
pressure. Over the right eye is a tumor, described above, 
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slightly movable, about the size of a small marble. On 
the right parietal bone is a third similar tumor of smaller 
size. An indefinite mass can be felt in the left side of the 
abdomen under the costal border, which is slightly tender 
on pressure. The chest on the left side is dull to the eighth 
rib in the axillary line. The deltoid muscle of the left 
arm is considerably atrophied.. Upon the left shoulder, in 
the region of the great tuberosity of the humerus, is a hard, 
rounded tumor about the size of a small egg. The tumor 
is not painful upon pressure. There was no relief from ' 
x-ray treatment. All the tumors were increasing in size. 
The patient was anxious to have an operation. 

The tumor over the right eye was removed by Dr. M. 
H. Richardson. The growth was found to have perforated 
the frontal bone. 

The patient lost in strength, and about three weeks 
after the operation died, totally blind, April, 1903. 

The left chest was flat to the fifth rib in the axillary line. 
There was a high temperature. 

Report by Dr. J. H. Wright from the Clinico-Pathologi- 
cal Laboratory. — The specimen received for examination 
contains several small tumors, the largest about 7 mm. in 
diameter and situated in what seems to be subcutaneous 
connective tissue. The tumors consist of closely packed 
cells of atypical character, having vesicular nuclei and 
considerable cytoplasm. A good many small blood-chan- 
nels permeate the tumors. Some of these appear to be 
lined with a delicate endothelium. The tumors are re- 
garded as sarcomatous in character and not inconsistent 
with hypernephroma. 

Case III. M. H., a woman forty-one, single. June 5, 
1903, M. G. H. records, vol. 442, p. 203. The patient 
has been running down in general health for the past two 
years. She worked up to one year ago. Eight months 
ago she noticed a *' lump "in the left side, which has 
grown steadily larger. No pain is felt in this *' lump." 
For the past three weeks her belly-wall has been tense. 
She has lost much weight. There has been frequency of 



Digitized by 



GoogI( 



98 SCUDDER. 

micturition during the past few months. She has had to 
sit erect at night in order to breath with ease. 

Patient is a poorly developed and nourished person. A 
pre-systoHc heart-murmur is heard, which is transmitted 
into the axilla. The chest is apparently normal. The 
abdominal walls are tense. The abdominal tumor is 
about the size of a twin pregnancy at term. The girth is 
42 J^ inches. There is a fluctuation wave over the whole 
abdomen. All the pelvic structures are pushed down into 
the pelvis. 

June 6, 1903. Operation. Nephrectomy by Dr. C. L. 
Scudder. Six to eight quarts of a free brownish fluid in 
the abdominal cavity. Colon displaced toward median, 
line. 

Death June 10, 1903, five days after the operation, due 
to weakness and shock. 

Pathological report by Dr. W. F. Whitney. — A kidney, 
in which was a very large new growth, which weighed 2280 
grams. On section it was very soft, medullary in charac- 
ter, and of a rather variegated surface, in which yellow 
and red extensively predominated. The kidney was about 
half destroyed and into the pelvis of the kidney projected 
masses of new growths, as well as into the lumen of the 
renal veins. 

Microscopic examination June 6, 1903, showed a reticu- 
lated fibrous structure, among which were large cells with 
rather clear protoplasm and large nuclei and nucleoli. 

Diagnosis. — Hypernephroma. 

Case IV. M. M. R., forty. years old, a widow. June 21, 
1904. M. G. H. records, vol. 46, p. 108. She has always 
had fair health. Last year, before Christmas, the patient 
first noticed a dull, constant pain in the region of the left 
kidney, sometimes shooting into both groins. The pain 
sometimes caused vomiting. Frequency of micturition at 
night and a very great variation in the amount of urine 
passed upon different days has been noticed by the patient 
ever since the beginning of the pain. She has lost weight 
for the past six months. The abdomen is not distended. 
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Below the floating ribs upon the left is an area of marked 
tenderness which corresponds to a tumor of the left 
kidney. 

Operation. — Nephrectomy by Dr. W. M. Conant. A 
hard mass was felt in the lower end of the kidney. The 
renal vessels were controlled by pressure of the fingers, 
and the kidney cortex was split over the mass. This mass 
was found to consist of a rounded, firm tumor about the 
size of an ovary ; it was easily shelled out. The rents in 
the pelvis and "kidney were closed. 

Dr. J. H. Wright reports that the diagnosis is hyper- 
nephroma. This patient died a few months after the 
operation. 

Case V. L. C, a woman forty years old, married ; July, 
1904. M. G. H. records, vol. 480, p. 97. The family 
history is negative. The patient's history : cholecystotomy 
for gall-stones eight years ago. No catamenial period for 
one year. Three children living. Has lost about sixty 
pounds in weight during the past two years. She has 
pain in the lower part of the abdomen, a bearing-down 
sensation and no appetite. The bowels are regular and 
she sleeps fairly well. Nothing abnormal in heart or 
lungs. Abdomen prominent and tense from distention. 
An umbiblical incarcerated omental hernia size of a wal- 
nut is evident. Abdominal asymmetrically distended to 
left of median line, not tender. Exploratory laparotomy 
by Dr. C. L. Scudder. Much thickening of the anterior 
parietal peritoneum. Encysted peritonitis toward the pelvis. 
Upon the peritoneum of the intestine were numerous white 
opaque spots the size of a pin head, slightly raised above 
the surface. On the side of each ovary was a mass, two 
inches in diameter, papillomatous in appearance, hard and 
white. Small section of mass on left taken for examina- 
tion. Nothing abnormal was felt in the liver. It seemed 
probable that the ovarian masses and the disseminated 
spots upon the peritoneum were malignant, therefore no 
further operation was deemed wise. 

She died March 4, 1905. 
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Pathological Report. — Two small, irregular masses of 
tissue from the abdominal cavity. One was of irregular 
shape, 2x4 cm. in diameter, and consisted of soft, friable, 
translucent tissue. The other piece was firmer and of 
opaque, grayish-white color, 1x2 cm. in diameter. 

Microscopic examination showed nests of cells having 
in some places a glandular arrangement and in other 
places being arranged in columns separated by a small 
amount of fibrous tissue. The cells were large, with 
rounded nuclei and considerable protoplasm which, in 
some, showed fatty degeneration. In some places the 
cells were in large masses and showed a smaller amount 
of protoplasm. These larger masses were separated by 
cellular myomatous tissue. Hypernephroma. 

(Signed) W. F. Whitney, M.D. 

Case VI. S. P. H., a woman fifty-eight years old, 
unmarried. M. G. H. records, vol. 479, p. 71. August, 
1904; Family history negative. Patient's history : meas- 
les, chicken-pox, scarlet fever at three years, after which 
was somewhat deaf. Climacteric five years ago. Some 
indigestion ; always constipated ; drinks considerable tea 
Fifteen months ago weighed 198 pounds, now weighs 138 
pounds and has lost fifteen pounds in the last six months. 
Six weeks ago had pain in the right side and noticed a 
bunch about the size of a hen's egg. '* Felt bad," no ap- 
petite, nausea and slight vomiting. The lump has grown 
steadily. The heart has a systolic murmer, heard loudest 
at the base, not transmitted ; the lungs are normal. The 
abdomen is large and flabby. On the right side, just op- 
posite the level of the umbilicus, was a rounded tumor, 
with several lobes, about the size of a large grape fruit. 
It extends from the region of the right kidney to the ante- 
rior abdominal wall, with a space separating it from the 
liver and considerable space between it and the pelvis. It 
extends to the median line. On inflation of the colon the 
tumor lies to the right, towards the diaphragm. The 
tumor moves freely with respiration. 
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A nephrectomy by Dr. S.J. Mixter. Recovery. Con- 
fined to her bed with malignant disease of abdominal or- 
gans, dying Nov. 4, 1905. 

Pathological Report. — The specimen consisted of a 
rounded growth from the kidney 14 cm. in diameter, from 
the surface of which considerable fat was removed. On 
section the growth consisted of a cavity 10 cm. in diame- 
ter, filled with thick, yellow pus. The cavity contained a 
flattened stone i cm. in diameter, and a rounded mass of 
tissue 3 cm. in diameter covered with fibrin. The rest of 
the mass was composed of a soft tumor of translucent, red, 
grayish color, 5x7 cm. in diameter. Scattered through- 
out this were many bright yellowish areas. The growth 
was divided into cross lobules by bands of fibrous tissue 
extending down from the capsule. 

Microscopical examination showed soft masses of large 
endothelial-like cells often arranged in columns. Nuclei 
were round and vascular, and a large amount of cysto- 
plasm, and most cells showed fatty degeneration. In 
places the tumor was very vascular and in others exten- 
sively necrotic, these latter areas being infiltrated with 
large numbers of leucocytes and round cells. 

Diagnosis, hypernephroma. 

(Signed) W. F. Whitney, M.D. 

Case VII. J. H., a man, thirty-seven years old, single. 
M. G. H. records, vol. 490, p. 25. October, 1904. Last 
June he stopped work because of soreness and pain in the 
right loin upon moving at his work. This condition came 
on in a week and has persisted since. Nojblood detected 
in the urine. Three years ago he had typhoid fever. 
Heavily alcoholic up to four years ago. Nothing abnor- 
mal found in either heart or lungs. No rigidity of abdo- 
men and no tenderness. In the right loin there is a soft 
mass. The kidney is palpated with ease. Bimanually, it 
can be slid up under the cartilage of the ribs, and can be 
displaced almost to the iliac fossa when the patient is lying 
on his side. 
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Operation by Dr. J. C. Warren. Nephrectomy. Died in 
August, 1905, of " liver complaint." 

Pathological Report. — A lobulated new growth, 6 cm. 
in diameter, situated on section of kidney. On section, of 
a variegated yellow, red appearance, somewhat lobulated 
in structure and soft in quality. The large veins in the 
pelvis were filled with a similar new growth, as were also 
some veins in the lower part of the kidney. The rest of 
the kidney structure was normal in character. 

Microscopical examination showed a structure composed 
of large cells with rather clear protoplasm, and its end 
edges separated into a rather lobular arrangement of thin 
glands of connective tissue and small thin-walled vessels. 
Hypernephroma. 

(Signed) W. F. Whitney, M.D. 

Case VIII. J. H., seventy-five years old. Nov. i, 
1904. Hospital number, 139,906. Autopsy, No. 1270. 
He has had a bad cough for years, and pains for six 
months in the left eye and frontal region. He has lost 
weight. He fell on the kitchen floor and fractured his 
thigh, and was then brought to the hospital. The patient 
is an emaciated old man, having arteriosclerosis. The 
left eye-ball is protuberant. A firm, hard, tender mass is 
attached to the roof of the left orbit. Many nodules are 
scattered over the body, the size of a chestnut to a large 
walnut. There is one ulcerating mass over the sternoclei- 
domastoid muscle and one over the right scapula. The 
nodules are firm, moving in the skin, not tender or red. 
No tumor is .felt in the abdomen. The urine is normal. 
The left femur is fractured at its middle. The usual 
Buck's extension was applied. The patient died two days 
later. 

Autopsy by Dr. J. H. Wright, Nov. 5, 1904. An- 
atomical diagnosis : Hypernephroma of the right adrenal. 
Metastases in the retro-peritoneal tissue, intestines, liver, 
lungs, pleura, myocardium, brain, subcutaneous tissue in 
various regions, left orbit and left femur. Local pneu- 



Digitized by 



GoogI( 



BONE METASTASES OF HYPERNEPHROMA. IO3 

monia of the superior lobe of the right lung. Adenoma of 
the prostate. Chronic pleuritis of the right lung. 

Case IX. E. F. H., a man thirty-three years old. M. 
G. H. records No. 135,648. January, 1904. For six 
years he has noticed a pimple upon the pinna of the right 
ear. This has gradually increased in size. Three years 
ago it had reached the size of the end of a thumb. It was 
cauterized. It recurred and grew rapidly. It has never 
been painful. It bleeds from the surface upon slight 
trauma. The urine is normal. The abdominal examina- 
tion finds nothing abnormal. The right ear-lobe and car- 
tilage are changed to a foul, sloughing, bleeding mass. 
There are enlarged glands in the neck' upon the right side. 
Operation by Dr. F. B. Harrington. Removal of ear and 
dissection of the right side of the neck. 

Pathological report by Dr. W. F. Whitney. — ^The mic- 
roscopical examination of the mass removed showed a 
lobular growth of large round cells, with little intercellular 
substance between them here and there. 

Diagnosis. — Large round-celled sarcoma (hyperne- 
phroma) . 

May, 1904, the man entered the service of Dr. M. H. 
Richardson. The urine showed sp. grav. 1025 ; a very 
slight trace of albumen ; no sugar ; rarely a cast, a few 
squamous and round cells; a few red blood corpuscles. 
The wounds of ear and neck had healed. The man had 
lost thirty pounds in three weeks past. He complained of 
great pain in the shoulder and because of it was unable to 
sleep. He died June 22, 1904. 

A complete autopsy by Dr. J. H. Wright. Hyperne- 
phromata of the adrenals. Metastases in the intestines,, 
stomach, great omentum, mesocolon, retro-peritoneal tissue, 
pancreas, peritoneum, right groin, right shoulder joint 
{upper end of the right humerus)^ subcutaneous tissues of 
the trunk and brain. 

Case X. W. W., sixty-five years old, married. Mass. 
Gen. Hospital, No. 143,267. June 28, 1905. Patient has 
always been well. During the past four months he has 
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lost forty-five pounds in weight. A few weeks ago he 
noticed a swelling in the left scrotum. Has had dyspepsia 
for several years, of a mild type. Has been getting more 
and more constipated. Has never passed blood in the 
stools. He presents a cachexia. The abdomen is moder- 
ately distended. The left hypochondrium is occupied by 
a bulging tumor, which is elastic, smooth, semi-fluctuating, 
about the size of a football. The liver is palpable just 
below the right costal margin. There is a large varicocele 
in the left scrotum. The colon overlies the tumor. 

An operation was done for the removal of a portion of 
the abdominal tumor for diagnosis, July i, by Dr. J. G. 
Mumford. Patient died July 12, 1905. There was no 
autopsy. 

The pathological report by Dr. C. C. Simmons of the 
bit of tissue removed from the abdominal tumor is as 
follows : 

The specimen consisted of an irregular dark-colored 
mass of fibrous tissue 10x12 cm. in diameter. On section 
portions of the mass were of a grayish translucent color, 
while other places were necrotic or haemorrhagic. Micro- 
scopical examination showed solid masses of large cells 
arranged roughly in columns and having sharply marked 
outlines and clear protoplasm. The nuclei were large and 
many of them vesicular. There were large numbers of 
mitotic figures. In places there were spindle-shaped cells, 
many of which were also undergoing mitosis. Hyper- 
nephroma. 
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THE EXAMINATION AND SURGERY OF THE UPPER END 
OF THE ESOPHAGUS*! 

By Harris Peyton Mosher, M.D., of Boston. 

Owing to the nature and position of the esophagus, its 
surgery ^is limited. In many conditions all treatment is 
simply palliative. The distress caused by interference 
with the functions of the esophagus, however, is so great 
that palliative measures are worth while and we should 
welcome any increase in their efficiency. Until recently 
the diagnosis of diseases of the esophagus has been made 
from the patient's history and the general symptoms, 
supplemented by the findings obtained from passing 
bougies. The treatment has been along restricted lines, 
and consisted of the use of bougies, with an occasional 
operation through the front or the side of the neck on the 
only accessible part of the esophagus, the upper half. 
Since the introduction of light-bearing tubes the diagnosis 
of diseases of the esophagus is no longer madp by infer- 
ence, but by sight and the removal of suspected tissue 
for the microscope. 

This paper will take up briefly certain necessary points 
in the applied anatomy of the esophagus, will tabulate and 
review the cases of diseases of the esophagus treated as 
house patients in the Massachusetts General Hospital for 
the past nineteen years, will discuss the surgery of the 
upper end of the esophagus and will present a speculum 
and a set of instruments for examining the upper end 
of the esophagus and the larynx, and for working in 
this locality. 

APPLIED ANATOMY. 

Congenital Anomalies. — The esophagus may be divided 
or double. It may open into the trachea ; the lower part 
being absent. Fistulas between the trachea and the 

* Read ia the Section on Laryngology and Otology of the American Medical Associa- 
tion, at the Fifty-seventh Annual Session, June, 1906. Reprinted from The Journal 
of the American Medical Association, Nov. 24, 1906. vol. xlvii, pp. 1695-1701. 

' Models made in the Anatomical Laboratory of the Harvard Medical School. 

105 
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esophagus occur and annular strictures which are con- 
genital are found. True diverticula are acquired. In the 
upper part of the esophagus they are due to a hernia of 
the esophagus through the inferior constrictor muscle. 
They may be due also to the contraction of scar tissue 
which joins the esophagus to neighboring structures. 



Cricoid cartilage. 
Esophagus. 



Sixth cenrical 
vertebra. 




Fig. I. — Cross-section of the neck through the sixth 
cervical vertebra. 



Structure. — The esophagus has an outer muscular 
coat of two layers and an inner grandular coat covered 
with pavement epithelium. A connective tissue layer joins 
the two chief layers. The outer layer of the muscular 
part consists of longitudinal fibers and the inner layer of 
circular ones. The anterior longitudinal fibers are attached 
to the back of the cricoid cartilage. The inner layer of 
circular muscular fibers is a continuation downward of the 
fibers of the inferior constrictor muscle. The upper end 
of the esophagus is the lower end of the pharynx, so that 
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Oblique line made by 
right main bronchus. 



Dilatation back of 
the heart. 



Hard palate. 



Uasd of tongue* 



Hyriform sinus. 
Epiglottis. 



Oblique line made by 
left main bronchus. 




Fig. 2. — Wax cast of the esophagus. 
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voluntary muscular fibers predominate in it. From this it 
happens that a foreign body arrested at the entrance of 
the esophagus often is thrown back into the pharynx and 
into the mouth. 

Lymphatics. — The lymphatics of the pharynx enter 
both the mediastinal and the cervical glands so that in 
suspected cancer .of the esophagus the glands at the root 
of the neck should be examined. 1 

Direction. — The esophagus is placed in the greater 1 

part of its course a little to the left of the middle line. In 
the middle of its course, at the fourth thoracic vertebra, it 
swings to the middle line, back of the arch of the aorta, 
but at once turns to the left again and enters the stomach 
to the left and in front of the aorta, at the eleventh 
thoracic vertebra. This deviation from the middle line 
does not interfere with the passing of bougies or tubes 
except at the lower part where the esophagus passes 
through the diaphragm. Here the point of a metal tube 
has to be swung to the left if its passage is to be painless. 

Position. — The esophagus has the vertebral column *^ 

behind it and the trachea in front and lying on it. At the 
fourth thoracic vertebra the arch of the aorta makes a 
transverse constriction in it and a vertebra lower down the 
left main bronchus, at the fifth thoracic, makes an oblique 
line across its. front surface. Below this point the heart 
lies on it like a weight. In the lower part, the right and 
left pneumogastric nerves lie on the sides of the esopha- 
gus, and back of the arch of the aorta the thoracic duct 
crosses from right to left behind it, on the front of the 
vertebral column. 

Lumen. — At the beginning the esophagus is a trans- 
verse slit slightly less than an inch wide (Fig. i). The ' 
width increases somewhat on the way down, and the eso- 
phagus becomes more of a tube until at the point where it 
goes through the diaphragm it is nearly round and meas- 
ures a little over an inch in both diameters (Fig. 2). The 
most important constriction of the esophagus is at the be- 
ginning, back of the cricoid cartilage. The narrowing 
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next in importance is at the cardiac end. The constric- 
tions back of the arch of the aorta and behind the left 
main bronchus are less important. The upper narrowing 




Fig. 3. — Normal esophagus, quiet breathing. 




Fig. 4. — Normal esophagus, deep breathing. 



PICTURES OF THE ESOPHAGUS OBTAINED THROUGH THE " 
ESOPHAGEAL TUBE. 

is due to the cricoid (Fig. i). The lower constriction is 
caused by the fibers of the diaphragm as they surround it 
(Fig. 2). One of the two wax casts of the esophagus 
which I made shows these measurements nicely (Fig. 2). 



Digitized by 



GoogI( 



no 



MOSHER. 



In the other the constriction at the diaphragm is much 
narrower than one inch. Both casts show a marked 
dilatation of the esophagus back of the heart. This is 




Fig. 5. — Scars from acid burns radiating from the lunoen of a stricture. 




Fig. 6. — Carcinoma. 

PICTURES OF THE ESOPHAGUS OBTAINED THROUGH THE 
ESOPHAGEAL TUBE. 

limited above by two oblique lines, a right and a left, 
made by the right and left main bronchus. The V made 
by the bifurcation stamps itself on the esophagus. In both 
casts this dilatation lay markedly to the right of the median 
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line. The esophagus begins 6 inches from the incisor 
teeth, back of the cricoid cartilage at the sixth cervical 
vertebra. It is lo inches long, and goes through the dia- 




FiG. 7. — Carcinoma. 




Fig. 8. — Fishbone. 

PICTURES OF THE ESOPHAGUS OBTAINED THROUGH THE 
ESOPHAGEAL TUBE. 

phragm at the tenth thoracic vertebra, 16 inches from the 
teeth. It is crossed by the arch of the aorta back of the 
middle of the first piece of the sternum, 10 inches from 
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the teeth. The measurements to be remembered in con- 
nection with it are, then, 6 and lo. 

Distensibility — A J^-inch bougie should pass easily 
everywhere. Its failure to pass is a sign of stricture.* A 
^-inch bougie is the largest which should be used to di- 
late the esophagus. The distensibility of the esophagus 
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Fig. 9. — Author's speculum. 

is much greater in the living than in the dead. On the 
dead, when the esophagus is stretched transversely only, 
it dilates to 40 mm., or ij4 inches. The ordinary full- 
sized tooth plate is 2]/^ inches (57 mm.) broad. A 
50-cent piece is \yi inches (30 mm.) wide. Since the 
transverse diameter of the esophagus hovers around i inch 
it would seem as if this coin should pass readily in an 
adult. The direction in which the esophagus will stretch 
the most is from side to side. For this reason oval tubes 
take up the slack in the esophagus along anatomical lines 
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Fig. 10. — Instruments used by author. 
<The tirst two instruments are for closing and removing a safety pin.) 
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To 8 years- 
From 9 to 15 years. 

From 17 years. 
Adults. 




9 mm. (f in. +). 

1 1 mm. (}i in. +)• 

12 mm. )5^in. — ). 
mm. (j4 >»• +)• 



Fig. II.— ' Diameters of esophageal tubes for different ages. 



Diameters of the Esophagus at the Four Constrictions, 



Constriction. 


Diameter. 


Vertebra. 


Cricoid 


Transverse 23 mm. (i in.) 


Sixth cerv. 


Aortic 


Antero-posterior 17 mm. (^ in.) 
Transverse 24 mm. (i in.) 


Fourth thor. 


Left bronchus 


Antero-posterior 19 mm. (K in.) 

^Transverse 23 mm. ^i in.) 
Antero-posterior 17 mm. (^ in.) 
Transverse 23 mm. (i in. +) 
Antero-posterior 23 mm. (i in. — ) 


Fifth thor. 


Diaphragm 


Tenth thor. 



Length of the Esophagus at Different Ages. 



Teeth to Cricoid. 



Birth, 
X year, 



7 cm 
10 cm, 



. (zU in.) 

. (4 in.) 

2 years, 10 cm. (4 in.) 

5 years, 10 cm. (4 in.) 

10 years, 10 cm. (4 in.) 

15 years, 14 cm. (5>^ in.) 

Adult, 15 cm. (6 in.) 



To 
Bifurcation. 



12 cm. ( 4^ in.) 

14 cm. ( s^i in.) 

15 cm. 



( S'A i 
(6 i 



To Cardia. 



Length of 

Whole 
Esophagus. 



17 cm. ( 6^ in.) 

18 cm. ( 7 in.) 
23 cm. ( 9 in.) 
26 cm. (loj^ in.) 



iS cm, 

22 cm, 

in.)|23 cm. 



26 cm 
28 cm. 
33 cm. 
40 cm. 



( 6H in.) 
( ^H in-) 
{ 9 in) 
(io»4: in.) 
in.) 



10 cm. ( 4 in.) 

1 2 cm. ( Aji in.) 

13 cm. ( sH in.) 
16 cm. ( 6^ in.) 
18 cm. ( 7 in.) 



(11 in.) 18 cm. ( 7 

(13 in.) 19 cm. ( 7}^ in.) 

(15I4: in.), 25 cm. (10 in.) 
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better than round ones. The preceding tables are compiled 
from Stark. They are of use for reference. 

For memorizing the length of the esophagus at different 
ages the following approximate figures are given : Birth, 




Fig. 12. — Shell button, actual size, swallowed and passed by a child one year old. 
Case of Dr. E. A. Codman. 

7 inches; S years, lo inches; 15 years, 13 inches; 25 
years, or adult, 16 inches (Stark). 

CLASSIFICATION OF DISEASES OF THE ESOPHAGUS. 

I have tabulated the cases of diseases of the esophagus 
which have been treated in house patients for the past 19 
years at the Massachusetts General Hospital. An attempt 
was made to get the end results of cases for the past 10 




Fig. 13. — Shell button, actual size, swallowed and passed by a child nine years old. 

years. Out-patient cases were not investigated, because 
the information which could be obtained was too fragmen- 
tary. In the list thus compiled there is one case of abscess 
of the esophagus and there are three of diverticula. 
Stricture gave the greatest number of cases. Of these 
there are 106. 

Stricture. — Of the 106 cases of stricture the nature of 
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88 was not determined. The answers to the letters of in- 
quiry show that very many of these were cases of cancer. 
There are i6 strictures due to swallowing some corrosive 
fluid. Such cases, therefore, make about i6 per cent, of 
all. One stricture was classed as syphilitic and one as 
congenital. In the future, with our more exact methods 
of examining the esophagus, time will not be relied on so 
often to settle the diagnosis. 

Carcinoma. — Thirty-six cases are entered as carcinoma, 
or about two a year. The reports from these cases are 
tragic in the extreme. They show that the surgery of 
carcinoma of the esophagus is simply palliative. 

Foreign bodies in the esophagus. — In marked contrast 
to the cases of carcinoma of the esophagus the cases of 
foreign bodies in the esophagus often have an element of 
comedy. There are 57 cases of foreign bodies in the 
esophagus. They are divided as follows : 



Coins 

False teeth 

Round whistles 

Bits of bone 

Common pin* 

Buckles 

Safety pins 

Stones 

Peach stone 

Button 

Collar button 

Spoon 

Suspenders (a pair) 

Objects not named 



14 
12 
6 
4 
3 
3 
2 
2 
1 
1 
1 
1 
1 
6 



57 

From this list it is evident that the two most common 
foreign bodies are coins and false teeth. Next comes the 
round penny whistle. Babies crawling on the floor pick 
up coins and bits of bone and stone. They must also pick 
up pins and buttons, but these, as a rule, go on and out 
without causing trouble. Buttons give trouble more often 
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in the nose and pins in the trachea. The case, therefore, 
might be stated as follows : the toothless baby swallows 
coins and whistles ; the toothless man swallows his false 
teeth. The majority of foreign bodies cases occur in in- 
fants or children. After 5 or 6 years of age the esophagus 
is of sufficient size and distensibility to take care of smooth 
objects with great ease. I know of one child where all 
small coin passes readily. When she was 8, a half-dollar 
was swallowed and passed. She is now 9, but silver dol- 
lars are kept away from her for prudential reasons. The 
great distensibility of the adult esophagus is shown by the 
sword swallowing of the juggler. Once entered in the 
esophagus, a foreign body has to be of very considerable 
size and rough in order to keep from going down. False 
teeth are the commonest foreign body to meet these re- 
quirements. In one of the cases tabulated opposite the teeth 
were never found, but the end of the probang broke off in 
the attempt to find them and was passed a few days after. 
In another case the plate was passed in a few months after 
the patient left the hospital. In the light of these tw9 cases, 
the man who left the hospital untreated and against advice, 
preferring to trust nature rather than the surgeon, was 
not so foolish as it would seem. Among the demented 
the beginning of the intestinal canal, the same as the end, 
is the receptacle of queer articles. The list includes two 
cases of this kind. In the first a spoon was swallowed ; 
in the second a part of a ball of string, three buckles and 
a pair of suspenders. The following man could not be 
classed as demented, but he surely was most unfortunate. 
. He went to a party and ate some candy. . The candy stuck 
to his false teeth. He swallowed the candy and his teeth, 
too. 

Treatment — In surgery 20 years is a long time. One 
would expect in this period, therefore, many changes. In 
the surgery of the esophagus, however, there have been 
but few. The greatest change as well as the greatest ad- 
vance is the safe laparotomy of to-day, which allows the 
stomach to be opened in order to reach foreign bodies 
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lodged in the thoracic part of the esophagus, or to estab- 
lish a permanent gastric fistula as the last resort of palli- 
ative treatment. In most of the coin and whistle cases the 
records show that the bristle probang and coin catcher 
failed to remove the foreign body, so that most of these 
cases were treated by opening the esophagus from the side. 
The great majority of the patients recovered without inci- 
dent and had no subsequent trouble. Pneumonia followed 
the operation but rarely. This method must be regarded 
as heroic, perhaps, but satisfactory. With our light-bear- 
ing tubes of to-day, I feel that the majority of such cases 
should be managed without the external operation. Smooth 
foreign bodies predominate with children, but with adults 
rough ones are commonest* The sharp angles of tooth 
plates imbed themselves so firmly in the esophagus that 
prolonged attempts at extraction with tubes often make 
matters worse. The esophagus is a septic tract, so that 
it is not advisable to connect it with the tissues of the neck 
or with the pleural cavity. 

From a review of the cases, the treatment of strictures 
of the esophagus due to swallowing corrosive fluids seems 
to be fairly satisfactory. The majority of such cases 
need to have bougies passed at intervals for life. The 
severest cases are made livable by cutting the stricture 
with fish line. Some of these desperate cases require the 
repetition of this procedure a number of times and then, 
when as much has been gained as is possible, this gain 
is maintained by bougies. It would seem as if, with 
light-bearing tubes which allow us to come down on 
the stricture and examine it, that some method of cutting, 
and dilating the stricture based on the methods used in the 
urethra ought to be devised for the esophagus. Speaking 
of the use of string in cutting strictures of the esophagus 
brings up another use of string in the esophagus which we 
who are using tubes might take advantage of more than 
we do. I refer to the procedure of having the patient 
swallow a string until one end is well entered in the upper 
part of the intestines. The free end comes out of the 
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patient's mouth and is worn over the ear. When the 
lower end is well down in the alimentary canal, the upper 
end can be pulled on with considerable force without com- 
ing up. Such a taut string can be used for a perforated 
olive tipped bougie to run on. It is a sure guide, of 
course, to the lumen of the stricture. A similar string 
could be employed equally well to guide an esophageal 
tube to the opening of a stricture. As far as I know it is 
a matter of theoretical interest only to remember that a 
string fed to a patient in this way has been known to 
appear at the anus. 

As the esophagus is covered with flat pavement epithe- 
lium, most of its malignant growths are epitheliomata. It 
has a liberal supply of glands, so that a new growth can 
start also from these. When the growth deeply infiltrates, 
palliative treatment is all that is possible, no matter whether 
the growth is in the upper or the lower portion of the 
esophagus. In the rare cases in which the growth occurs 
in the upper part of the esophagus and does not infiltrate, 
there is a chance of successful removal. One very pretty 
case of this kind went out of the hospital some months 
ago. Examination under ether by esophageal tubes showed 
a hard annular stricture just back of the cricoid. A small 
projecting knob was removed from this, which proved the 
growth to be carcinoma. The case was transferred surgi- 
cal and the gro^yth was removed through the neck by the 
left lateral route. It did not infiltrate and so was dissected 
out readily. The end of the divided esophagus was 
brought to the surface of the side of the neck and stitched 
there. The patient was fed through this by funnel and 
tube. The patient chewed her food and spit it into the 
funnel. In this case the esophageal tube located the place 
of stricture and determined its character. This was well 
worth while. Perhaps, by means of the tubes, we can soon 
determine what cases are operable and what are not. 
Figs. 3, 4, S, 6, 7, 8 are pictures of the esophagus as 
seen through the esophageal tube (after Stark). 

From the surgical standpoint, the most satisfactory 
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esophageal cases are cases of diverticula of moderate size. 
A thorough dissection cures the case at once. Two such 
cases are in the house records. 

SURGERY OF UPPER END OF ESOPHAGUS. 

I have indicated to a certain extent the character 
of the surgery which is possible at the upper end of the 
esophagus. The upper end of the esophagus is the most 
accessible. This is fortunate, because the majority of 
pathological conditions are found here. The cricoid 
cartilage acts as a cartilaginous stopper and makes the 
beginning of the esophagus the narrowest part. Foreign 



Fig. 14. — Method of regulating the width of the hood of the speculum. 

bodies lodge first back of the cricoid ; corrosive fluids are 
delayed longest at this point, so that strictures are com- 
monest and most extensive here ; congenital clefts choose 
this locality from embryologic reasons ; diverticula are 
commonest here, and, finally, cancer is located, as a rule, 
at the upper or the lower end of the esophagus, seldom in 
the middle. All this is especially fortunate, because, even 
if palliative measures are all that are left in so many cases* 
they are vitally important for the comfort of the patients, 
since starvation is not an easy form of death. 

The two methods of reaching the upper end of the 
esophagus by external operation are subhyoid pharyn- 
gotomy and lateral esophagotomy. Subhyoid pharyngot- 
omy has a very evil reputation so many patients die in a 
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few days of pneumonia. If the patient is operated on in 
the sloping position and kept in this position or the 
upright position afterward and not allowed to lie flat in 
bed, and, further, is fed by rectum for the first few days, 
the danger of pneumonia from secretions getting into the 
trachea is much lessened. The foreign body cases show 
that lateral esophagotomy is much safer than subhyoid 
pharyngotomy. When lateral esophagotomy is done for 
carcinoma, feeding by mouth is shut off forever, because 
the upper end of the esophagus is usually brought to the 
side of the neck. 

Subhyoid pharyngotomy is a tempting operation for 
growths at the beginning of the esophagus ; it is so direct. 
In a recent case in which I operated by this route for can- 
cer back of the cricoid, the patient escaped immediate 
pneumonia from the operation, but did not regain the 
ability to swallow, so that after feeding by rectum for the 
first few days food was given partly by rectum and partly 
by the stomach tube. At the beginning of the third week 
the patient died of pneumonia. Lateral esophagotomy 
would have simplified the feeding in this case and 
possibly would have prevented the pneumonia. 

Much can be done in the examination of the esophagus 
under cocain, but for exact examination, for the rapid 
dilatation of a stricture or for curetting a carcinomatous 
growth either for the purpose of diagnosis or for enlarging 
its lumen, ether is preferable. The cricoid cartilage is 
the great obstacle to the free passage of instruments 
into the esophagus. The constrictor muscles draw it back 
against the cervical vertebrae so that the opening of the 
esophagus becomes a transverse slit. If the head is bent 
back too far, the soft tissues are put so much on the 
stretch that the cricoid can be moved forward but little. 
On raising the head somewhat, however, the tension on 
the cricoid is released. It is important to remember this, 
especially in introducing esophageal tubes under cocain. 
The sides of the upper part of the esophagus do not have 
the rigid boundaries of the central part. The natural 
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pathway for food into the esophagus is at the sides by 
way of the pyriform sinuses. Often it is easier to engage 
a bougie or- a tube in the esophagus by placing it first in 
the pyriform sinus and not to bring it to the middle line 
until the cricoid has been passed (Fig. 2). 

Figure 9 represents a speculum which I designed 
for the examination of the lower pharynx and the upper 
end of the esophagus and the pyriform sinuses. It 
enlarges the scope of the palliative measures which are 
possible in this locality. With the speculum there is 
a set of instruments of the proper length and shape 
for carrying out such procedures (Fig. lo). The 
speculum is Kirstein's tongue spatula developed into a 
bivalve speculum. In place of three hoods, the instru- 
ment has a single adjustable hood. Both the width and 
length of this can be regulated (Fig. 14). The long arm 
of the speculum is of sufficient length to pass by the epi- 
glottis and to reach the middle of the back of the cricoid 
cartilage. This arm can be elevated so that the cricoid 
cartilage is pushed forward and the upper inch of the 
esophagus exposed. This instrument is of use also for 
examining and operating on the larynx by the direct 
method. It will always give a view of the" arytenoids and 
the posterior half of the cords. In the majority of the 
cases in which it has been tried it has given a view of 
the anterior commissure. In trying to get a view of the 
anterior ends of the vocal cords I have found that it is 
better to work through a moderate opening of the hood. 
With a large opening of the hood the larynx is pushed 
forward and the tissues of the neck are so stretched that 
the esophagus balloons widely, but the front of the larynx 
is pushed out of the line of vision. 

The advantage of examining and working on the lower 
part of the pharynx and the upper end of the esophagus 
through a speculum of this kind rather than to work 
through an esophageal tube is that you have the whole field 
in view at once. With the tube you work through a key- 
hole ; with the speculum, through a window. 
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THE CAUSE OF SO-CALLED HABITUAL LATERAL CURVATURE 
OF THE SPINE. ♦ 

By Max Bohm, M.D. 

Assistant to ths Orthopedic Clinic^ Surgeon in charge of the Medico-MechaniceU 
Department of the Massachusetts General HospiteU, 

A partial statement of a theory concerning the origin of 
juvenile lateral deformities of the spine has been published 
by me in this journal^ which differs considerably from the 
present conception of the cause of these affections. 

During the past half year the theory has been placed 
upon a firmer basis by the accumulation of a greater number 
of additional observations upon patients and by further 
anatomical studies. 

The following paper gives briefly the most important 
foints of the theory, leaving its thorough description to a 
more extensive publication in monograph form which will 
appear soon. 

ANATOMICAL PART. 

(From the Anatomical Department of the Harvard University Medical School) 

The human spine consists normally of 33 to 34 vertebrae. 
It is divided into regions in a t}»^pical way : 7 cervical, 12 
dorsal, 5 lumbar, 5 sacral, and 4 to 5 coccygeal vertebrae. 
(See diagram i.) 

Deviations from these normal numerical divisions of 
the vertebrae may occur in two ways ; diagrams 2 and 3 
show the character of this so-called ** Numerical Vari- 
ation." 

Diagram 2 represents a variation in a cranial direc- 
tion; that is to say, all the regional boundaries of the 
spine are placed higher than normally ; the cervico-dorsal 
boundary is between the sixth and seventh, the lumbo- 

•Read before The Johns Hopkins Medical Society in Baltimore, Nov. 5, 1906. Re- 
printed from the Boston Medical and Smrgical Journal, Vol. civ, No. 21, pp. 598-61 1, 
Nov. 22, 1906. 

' A Contribution to the Etiology of Lateral Curvature of the Spine. Boston Medical 
and Surgical Journal, vol. cliv, No. 4, 1906. 

Recent Researches on the Pathology and Etiology of Juvenile Spinal Deformities. 
Clinical Meeting of the Massachusetts General Hospital, Boston Medical and Surgical 
Journal, vol. cliv. No. 22, I9to6. 
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dorsal boundary between the eighteenth and nineteenth, 
the lumbo-sacral boundary between the twenty-third and 
twenty- fourth, the sacro-coccygeal boundar)' finally be- 
tween the twenty-eighth and twenty-ninth vertebra? ; the 
thorax has moved upwards, as have likewise the pelvic 
girdle and lower extremities. 

Diagram 3 shows just the opposite conditions : the 
boundaries are placed lower than normally, the thorax and 
sacrum have moved downwards ; the whole represents a 

VARIATION IN A CAUDAL DIRECTION. 

The short oblique lines on each side of the axial line in 
the diagrams represent the intervertebral joints. From 
the eighth to the nineteenth vertebrae these joints show the 
familiar dorsal type having articular surfaces lying 
frontally, whereas from the nineteenth to twenty-fourth 
vertebrae the joints possess the lumbar character, /. e.^ 
they have surfaces, facing sagittally. Between the twenty- 
fourth and twenty-fifth vertebrae there is a joint of lumbo- 
sacral type, /*. ^., its articular surfaces run diagonally. 
Between the nineteenth and twentieth vertebra? there is 
normally a very sudden" articular change," that is, the 
change from the dorsal to the lumbar joint type. (Dia- 
gram I.) 

In a cranial variation of the spine this change takes 
place one vertebra higher (diagram 2) ; in a caudal vari- 
ation one vertebra lower than normally. (Diagram 3.) 

Diagrams 2 and 3 are schematic and represent extreme 
degrees of variation which practically never occur. They 
indicate, however, the character and tendencies of lesser 
degrees of variation. 

These lesser degrees of variation lead to the pro- 
duction of those peculiar forms of vertebra* at the regional 
boundaries, called by the anatomist ''transitional ver- 
tebrae" (Uebergangswirbel) which have- in part some 
of the features of one region and in part some of the 
features of the neighboring region. Such are : 

I. Occipito-cervical vertebrae. ' These are, for instance, 
represented by fusions of the atlas with the occipital bone. 
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2. Cervi co-dorsal vertebrae. These are anomalous con- 
ditions of the seventh or eighth vertebra, in which the 
seventh has a rib (*' cervical rib ") of the eighth is asso- 
ciated with an underdeveloped or rudimentary rib. 

3. Lumbo-dorsal vertebrae. These are anomalous con- 
ditions of the nineteenth or twentieth vertebra, in which 
the former loses its ribs or the latter is associated with 
** lumbar'' ribs. 

4. Lumbo-sacral vertebrae. These are anomalous con- 
ditions of the twenty-fourth or twenty-fifth vertebra, in 
which the former is associated with sacral wings or the 
latter loses them. 

5. Sacro-coccygeal vertebra. These are anomalous 
conditions of the twenty-ninth or thirtieth vertebra, where 
the former loses its lateral masses or the latter is associated 
with them. 

The diagrams differ, furthermore, from nature in that 
as a rule the spinal regions do not vary in such a regular 
way as the schematic pictures show, but frequently one 
region shows a greater degree of variation than the others. 

Finally both sides of the spine (left and right) frequently 
vary independently and asyrnnteirically , The latter fact, 
which interests us especially, is illustrated by diagrams 4, 
5 and 6. Diagram 4 shows an asymmetrical variation in 
the lumbo-sacral region ; the sacrum begins on the left 
side with the twenty-fourth vertebra, whereas on the right 
side with the twenty-fifth vertebra. 

In diagram 5 we see the corresponding asymmetrical 
variation in the dorsal part. The left side of the thorax- 
reaches from the seventh to the eighteenth segment, while 
the right extends from the eighth to the nineteenth vertebra. 

Diagram 6 illustrates an instance of an asymmetrical 
variation of the *' articular change." The articular change 
in this case takes place between the eighteenth and nine- 
teenth vertebras on the left and between the nineteenth 
and twentieth vertebrae on the right. 

A beautiful illustration of these conditions is seen in 
Fig. II. 
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Diagrams 4 to 6 are also schematic and represent con- 
ditioQs which hardly occur as pure as this in nature. For 
in nature the asymmetry is never as marked as in the 
diagrams ; but usually both sides of the spine vary and an 
asymmetry exists only in the sense that one side varies 
more markedly than the other. 

The numerical variation of the spine offers so many 
interesting points that in all countries embryologists, anato- 
mists and anthropologists have devoted a great deal of 
study to it. 




Fig. II. — Asymmetrical lumbo-dorsal articular 
change. 

Fig. II h taken from E. B. Smith. Two Rare Vertebral Anomalies, Jour, of Anat. 
and Phys., Vol. 36, 190a, p. 372. 

We owe to embryological researches (Rosenberg, Bar- 
deen) the knowledge that variations of the caudal fart of 
the spine may be the expression^ of a deep developmental 
disorder, namely, of a faulty attachment of the total lower 
extremity (pelvis and free extremity) to the trunk, /. ^., the 
spine. An attachment of the pelvis higher than normal 
results in a shortening, lower than normal in a lengthening 
of the pre-sacral spine. 

As to the origin of the numerical variation of the cranial 
part of the spine, nothing definite is known, just as the 
genesis of the typical differentiation at this part of the 
spine is obscure. 

Some anatomists explain the numerical variation in a 
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very interesting way, connecting it with the phylogenetic 
development of the human race. The father of this theory, 
the anatomist, Emil Rosenberg, considers the normal 
differentiation of the spine as typical for the present phylo- 
genetic state of mankind, whereas a variation in caudal 
direction means a lower state, an atavism, and a variation 
in cranial direction signifies a step into the future, an 
epigonism. 

The present paper shows how great a clinical importance- 
this variation may have as an etiological factor in spinal 
deformities. 

HOW CAN THE NUMERICAL VARIATIONS OF THE SPINE 
LEAD TO LATERAL DEFORMITIES? 

1 . Suppose a child is born with a spine like that shown 
in diagram 4. Free extremity (a), ileum (/) and sacral 
wings are attached to the spine, one vertebra higher on 
the left than on the right. Thus the pedestal of the free 
(pre-sacral) spine is, so to speak, asymmetrical. As soon 
as the child starts in to walk, these asymmetrical conditions 
will deform the vertebral bodies of the sacrum, and chiefly 
of the first sacral vertabra. Thus the foundation of the 
free spine becomes oblique and the latter will have to per- 
form its functions in an abnormal position ; the tendency 
of the body to compensate is added and thus we finally 
find in a certain period of life a deformed spine as the 
expression of a development which has been since the 
start on a wrong track. In this case (diagram 4) the fri-- 
mary twrz^d', would be located in the lumbo-sacral region ; 
the convexity of the lumbar curve would be on the left 
side. 

2. Diagram 5 shows conditions in which on one and the 
same vertebra ribs of different character are attached. For 
instance, on the eighth vertebra, which is normally the 
first thoracic, we find on the left side the second, on the 
right side, the first rib inserted. A comparison of normal 
first and second ribs shows a marked difference between 
the two. The first is short, strong and little curved, the 
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second is long, nearly twice as long as the first, slender 
and much curved. Thus we have in our diagram 5, cor- 
responding to the eighth vertebra, a thoracic ring which is 
formed in front by the sternum, behind by the spine, and 
whose sides, the ribs, are markedly asymmetrical. 

This asymmetry, only slightly developed in theembrj^o, 
increases in later life (see page 154) and causes, in con- 
nection with the tendency of the body to restore the balance, 
lateral deviation of the spine, which is the most movable 
part in the above-mentioned thoracic ring. In this case 
(diagram 5) ih^ primary curve would involve the cervico- 
dorsal region and its convexity would be on the right. 

3. From anatomical studies it is not quite certain 
whether a variation of the ** articular change" as 
shown in Fig. 6 may lead to lateral deformities. I believe 
that it may cause lateral deformities of slight degree, but 
it does not produce those with structural change in the 
vertebral bodies. However, the variation of the ** artic- 
ular change " may lead in another way to lateral deform- 
ities, namely, in a way as illustrated in diagram 7. We 
have here on the right between the eighteenth and nine- 
teenth vertebrse .an intervertebral joint of .typical lumbar 
character, the *' articular change " thus being one vertebra 
too high. Whereas on the left side the inferior articular 
process of the eighteenth vertebra is still dorsal ; but the 
corresponding superior articular process of the nineteenth 
vertebra is lumbar. Thus there is on the left side between 
the eighteenth and nineteenth vertebrae on account of a lack- 
ing conformity of the articular processes no good joint for- 
mation at all. The superior process of the nineteenth does 
not support the inferior process of the eighteenth vertebra 
sufficiently, and the spine above the former will fall over 
to the left side. 

This, and similar disturbances in the formation of the 
joints which undergo the '* articular change," lead to more 
or less sharp-angled lateral deformities in the lumbo- 
DORSAL REGION with the apex in the abnormal joint. In 
diagram 7 the lateral deformity would be very sharp- 
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angled (** lumbo-dorsale Abnickung^^) and the angle would 
open to the left side ; the convexity would be on the right side. 

4. Combinations of the three mentioned causes of lateral 
deformities may lead to combined deformities. 

The above description of the character of the numerical 
variation and of its relations to lateral deformities of the 
spine represents a short, by no means complete, and some- 
what schematic summary of a longer series of studies which 
have been made on the collection of 54 spines showing 
numerical variation, collected by Prof. Thomas Dwight, 
director of the anatomical department of Harvard Univer- 
sity Medical School.^ It is impossible to give here a full 
account of these studies, but I would like to illustrate, by 
means of three specimens of the Dwight collection, the 
morphological character of some forms of numerical varia- 
tion, and the way in which they produced lateral deformi- 
ties. These types ^ are shown in Table II, Figs. 9, 10, 
12, 13. 

The character of the variation in Fig. 9 resembles the 
one represented in diagram 4 with the sole difference, that 
in Fig. 9 the sacrum begins on both sides one vertebra 
lower. It will be noted in Fig. 9 that the spine shows 
A PRIMARY LUMBO-SACRAL CURVE to the left and that the 
twenty-fifth and twenty-sixth vertebrae, that is, the lumbo- 
sacral and first sacral vertebrae, show a special deformity 
of their bodies. 

Fig. 10. This spine corresponds very nearly to diagram 
5. We find attached to the seventh vertebra on the left 
side a markedly developed cervical rib, which is nearly a 
first dorsal in character, while on the right side we see a 
less developed cervical rib. The eighth vertebra has on 
the right a rib of transitional character, resembling in part 
the normal first, in part the normal second rib ; the same 

' Dwight : Description of the Human Spines showing Numerical Variation, in the 
Warren Museum of the Harvard Medical School. Memoirs of the Boston Society of 
Natural History, vol. v, 1901. An abstract appeared in the Anatom. Anzeiger, Bd. 15, 
1901. 

Dwight: Numerical Variation in the Human Spine with a Statement Concerning 
Priority. Anatom. Anzeiger, Bd. xxviii, no. i und 2, 1906. 

■ No. 9379-' 5i 9379-53> 9379-34» »» **»« Dwight Collection. 
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vertebra has on the left side a rib also of transitional char- 
acter but resembling in its features and sternal attachment 
much more the normal second rib. ' The spine shows a 
DORSAL KYPHO-scoLiosis TO THE RIGHT; and the chest 
with a prominence posterior on the right and anterior on 
the left is typical of the conditions we find clinically in 
some cases of " lateral curvature." 

Figs. 13 and 14 illustrate spine No. 9379-34 from the 
Dwight collection. This spine shows a fusion of' the last 
three lumbar and the first sacral vertebrae. However, 
what especially interests us here is the variation of 
THE ** articular CHANGE." This is best seen in an x-ray 
taken from the lumbo-dorsal region of this specimen. i 

(Table VII, Fig. 33.) The nineteenth vertebra has 
rudimentary ribs. i 

Between the eighteenth and nineteenth vertebrae there is 
on both sides a joint of neither lumbar nor dorsal but of 
transitional character. (The dorsal joint character may 
be observed in the joints above, the lumbar type in the 
joints below the abnormal one. Only the lumbar joints 
show in the x-ray the space between the articular 
processes.) 

The inferior processes of the eighteenth vertebra on 
both sides possess chiefly dorsal character, while the 
superior processes of the nineteenth vertebra only in part 
show a corresponding type. This is especially marked 
on the left,- where the superior articular process of the 
nineteenth vertebra for the most part shows lumbar char- 
acter. These conditions correspond somewhat with those 
in diagram 7. Thus we find the left inferior process of 
the eighteenth vertebra articulating abnormally with the 
corresponding superior process of the nineteenth, so that 
it lies partly in front of it. This lack of conformity 
between the articular processes in this case has produced 
a sharp angled lumbo-dorsal deviation in a lateral, 
posterior and rotary direction as is to be seen in Table II, 
Figs. 12 and 13. Fig. 33 also shows how the curve starts 
directly from the abnormal joint. 
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These three specimens of the Dwight collection may 
'suffice to show that certain types of numerical variation 
may lead to certain distinct lateral deformities of the spine, 
and thus gain pathological significance. . 

It may be emphasized here, that about one third of the 
spines of the Dwight collection show these pathological 
types of numerical variation, above determined, and con- 
sistent v^ith them mostly slight lateral deformities with 
structural changes in the vertebral bodies. 

Not only for the study of the relation between lateral 
deformities and numerical variation but also in another 
way the Dwight collection has proved to be of the greatest 
value for this research. It was used as the basis for 
answering the following questions : 

1 . Do the two SEXES differ in regard to the type of 
numerical variation? 

2. Does the variation affect the right and left sides 
of the spine in different ways? 

After certain spines f. i. from negroes, of uncertain sex 
or identity were ruled out, 41 spines remained, 24 male 
and 17 female. Twenty-three spines varied in a cranial, 
18 in a caudal direction. 

In answer to the first question the following table 
shows the incidence of the two kinds of variation in the 
two sexes : 

Variation in the cranial direction . 
Variation in the caudal direction . 

Total 24 17 41 

In answer to the second question the following may be 
said : Among the 41 spines 7 show a symmetrical and 34 
an asymmetrical variation. Among the latter 18 vary in 
a cranial, 16 in a caudal direction. These 34 spines with 
asymmetrical variation were examined with reference to 
whether the left or right side varied more in the direction 
of the total variation. 



Male. 


Female. 


Total. 


8 


15 


23 


16 
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18 
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The following table gives the result. In the column X 
are registered those aberrant forms of variation in which* 
the single regions vary irregularly as to the side involved 
and which cannot be considered here. 

Greater Variation on : Left Side. Right Side. X. ToUl. 
Variation in the cranial direction .12 3 3 18 

Variation in the caudal direction . 3 11 2 16 

Total 34 

In the light of these observations the questions pro- 
pounded above can be answered as follows : 

1. The female spine has a marked tendency to 
vary in a cranial, while the male spine has a 
strong tendency to vary in a caudal direction. 

2. The left side of the spine has a strong inclin- 
ation TO VARY IN A CRANIAL, THE RIGHT SIDE TO VARY 
IN A CAUDAL DIRECTION. 

Thus : Considering the spine of both sexes together, 

THE LEFT SIDE SHOWS IN ITS VARIATION THE SAME 
RELATIONSHIP TO THE RIGHT SIDE AS DOES THE FEMALE 
SPINE TO THE MALE SPINE. 

The importance of these findings for our subject will be 
shown later. 

CLINICAL PART. 
(From the Orthopedic Department of the Massachusetts General Hospital) 

If it has been demonstrated in the anatomical part that 
the peculiar developmental error which leads to numerical 
variation of the spine may in certain distinct cases lead at 
the same time to lateral deformities, in the clinical part we 
have to reverse the question in the following way : 

Do cases of juvenile lateral deformities of the spine, 
such as are called commonly *' lateral curvature," show 
the anomalies above described so frequently that an 
undoubted causal connection between them becomes ap- 
parent? Do cases of " lateral curvature" show numerical 
variations at the seat of the primary curve, and represent 
these variations those '* pathological" types we would 
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expect to find there in view of the results above detailed 
in the anatomical part? 

From Jan. i to Oct. i, 1906, I have studied 24 cases of 
*' lateral curvature." In all of these cases an origin from 
poliomyelitis, rickets, empyema or purely static conditions 
was carefully ruled out. In accordance with exact meas- 
urements the cases were classified into the following groups : 

1. Lumbo-sacral scoliosis. 

2. Cervico-dorsal scoliosis. 

3. Lumbo-dorsal scoliosis (including the ** total" sco- 
liosis) . 

4. Combined scoliosis; /. ^., spine in its parts equally 
deformed. 

The measurements were macje in the medico-mechani- 
cal department of this hospital by means of the Zander 
apparatuses for back and chest measurement and of a little 
instrument designed for measuring the back in forward- 
bending, which is an imitation of Beely's cyrtometer. 

Table IV, Figs. 18-21, show the clinical types of the 
curvatures, under which the cases were classified. The 
photographs of the patients, from which the measurements 
were taken, Table III, Figs. 14-171 will help others to 
understand this classification. 

RONTGENOLOGICAL PART. 
(From the X-Ray Laboratory of the Massachusetts General Hospital.) 

The spine of each patient was thoroughly examined by 
means of x-rays. The technique will be described here 
specially for the benefit of other workers. In the first 
place 3 plates of the spine were taken with the patient 
lying down : (i) of the dorsal spine and thorax with the 
neighboring lower cervical and upper lumbar parts; (2) 
of the lumbar spine with the neighboring lower dorsal and 
sacral region; (3) of the cervical spine. In order to 
count the cervical spine it is necessary to show the atlas 
in the picture. This can be attained by x-raying the 
neck with the patient's head turned to one side. 

If we succeed in getting thus clear plates they may be 
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sufficient to form a composite picture of the whole spine. 
But in many cases it is necessary to take besides these 
gross pictures detail pictures of certain interesting places 
with the compression cylinder. The piecing together of 
the detail pictures has to be done in strict comparison with 
the gross pictures. Finally a lateral picture of the occi- 
pito-cervical region must be taken. This picture is of 
special importance in cases of the cervico-dorsal group. 

In the way just described all the twenty-four cases were 
examined,^ and an exact knowledge of the numerical and 
morphological conditions of the spine has thus been 
gained. Four spines may be shown here as types. Table 
VI, Figs. 26-29. They are taken from ' the . patients, 
whose measurements are shown in Table IV, Figs. 18-21 ; 
compare also photographs Table III, Figs. 14-17. 

The results of the clinical and Rontgenographic exam- 
inations are briefly given in the following table : 

The table shows the following : Three cases, Nos. 4, 5 
and 6, belong apparently, clinically as well as anatomati- 
cally, to the class of scoliosis, which at present are called 
** congenital." They do not show a numerical variation 
of the spine. 

A fourth case, No. 3, does not allow a proper clinical 
or anatomical classification. 

The other 20 cases form clinically a separate group, 
inasmuch as the onset of the deformity in these cases 
takes place in about the first half of the second decade of 
life. They belong to that large class of idiopathic sco- 
lioses, which we mostly see in schoolgirls and which is, 
according to the present conception, usually considered as 
due to faulty attitude, and therefore called habitual sco- 
liosis. In all these 20 cases we find a numerical variation 
of the spine present. According to Bardeen's^ recent 
statistical researches 15 to 16 per cent, of all human 
beings show one or the other numerical variation of the 

* In few cases cervical spine and occipito-cervical region has been omitted. 
^ C. R. Bardeen : Numerical Vertebral Variation in the Human Adult and Embryo. 
Anatom. Anzeiger, Bd. xxv, Jena, 1904. 
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spine. The extreme frequency of variation in these 20 
scoliotic spines suggests some relation between ** habitual" 
lateral curvature and numerical variation of the spine. 

The x-rays show, furthermore, in 16 out of these 20 cases 
the chief variation at the primary seat of the scoliosis, and 
just those ** pathological " types of numerical variation 
which we would have expected to see in view of the results 
obtained from our anatomical studies. 

Thus we have to answer the question which we put at 
the beginning of the clinical part, in regard to these 16 
cases, in the affirmative. 

These facts compel us to consider in these 16 cases oj 
^^ habitual'^ lateral curvature (Nos. i, 2, 7, 8,9, 11, 13, 
14, 15, 16, 18, 19, 20, 21, 22, 24) that the variation 
found is the cause of the lateral deformity f resent. 

In the face of this logical conclusion all theoretical ob- 
jections must take a second place. There may be one 
chief objection based upon the following considerations 
which naturally come forward : As the table shows, the 
deformity in the 20 cases of '* habitual " scoliosis first be- 
comes noticeable usually between the tenth and sixteenth 
years or, on the average, at about fourteen years ; but the 
cause, according to this theory, is a congenital one. 

This seems to be inconsistent with the truth of the the- 
ory if we accept the clinical dogma that congenital deform- 
ities must show directly after birth. 

If we insist upon the correctness of our x-ray findings, 
and upon the truth of our conclusions, this dogma must be 
wrong. And, indeed, it is wrong as to spinal deformities. 

If we compare spine and chest of a new-born child with 
those of an individual at the time of the puberty, we shall 
come to the following conclusions : 

The spine and chest at the time of birth are, as to their 
form and structure, to be regarded as unfinished. They 
undergo, during their development from birth to puberty, 
not only marked quantitative but also qualitative changes. 
Besides the disproportional longitudinal growth of the lum- 
bar spine (Aeby, Moser and others) and the fixation of 
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Fig. 9. Lumbo-sacral (caudal) vari- 
ation and lumbo-sacrai scoliosis. 



Fig id. Cervico-dorsal (cranial) 
variation and cervico-dor»al 
scoliobis. 





Figs. 12 and 13. Lumbo-dorsai ^cranial) variation and lumbo-dorsal scoliosis; see also 

x-ray of tnis spine, Table V'll, Fig. ^}. 

Table II. 

Sftncs showint; certain types of numerical variation consistent with the lateral deformity 

present. 
From the D wight Collection in the Warren Museum of Harvard University Medical School. 
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Fig. 14. Lumbo-sacral scoliosis. Case i. Fig. 15. Cervico-dorsal scoliosis. Case 8. 





Fig. 16. Lumbo-dorsal scoliosis. Case 16. Fu;. 17. Combined scMiosis. Case 22. 

Table ill. 
Photographs from ptitieniSy whose measurements are given in Table IV, 
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Fig. 22. Compare Fig. 26. 19th vert, has 
overdeveloped ribs; 25th vert, shows in its 
extended transverse processus the assuming of 
lumbar character. Variation in a caudal di- 
rection. Conditions of intervertebral joints see 
diagram 8. From Case i. 



Fig. 23. Compare Fig. 27. 7th vert, has 
"cervical ribs"; 19th vert, bears rudimentary 
ribs. Lumbar spine normal. Variation in a 
cranial direction. 8th vertebra has on the left 
a rib, which in its shape and curve resembles a 
second rib, while the rib on the right in its 
shape and curve is almost a typical first one. 
From Case 8. 



Table V. 
Diagrams made from the criginal x-rays shown in Table VI. 
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Fig. 24. Compare Fig. 28. 19th vert, 
does not bear ribs. 24th vert, is partjy sacral- 
ized. Variation in a cranial direction. 
Lumbo-dor%al articular change takes place 
above the 19th vert, completely on the left 
side, in an incomplete and transitional man- 
ner on the right side. From Case 16. 




Fig. 25. Compare Fig. 29. 7th- 
vert, bears " cervical ribs"; 19th vert, 
has a rudimentary rib on its right side, 
none on the left. 24th vert is sacral- 
ized on the left, while the right side is 
still of lumbar character. Variation 
in a cranial direction . I ntervertebral 
joint between 23d and 24th vert, is 
on the left side sacral, /. ^., fused, on 
the right side lumbo-sacral. 

Ribs attached to the 8th vert, show 
the assuming of the character of the 
normal second ribs, on the left more 
than on the right. (The x-ray which 
shows these conditions is not published 
here.) From Case 22. 
Table V.— Continued. 
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Fig. 26. Lumbo-sacral scoliosis. From Case i. Fig. 27. Cerv. dors. Scol. From Case 8. 

Table VI. 
X-rays of the spirits of the four fat tents, whose measurements and photographs are given in TabUs III 

and IV, 
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Fic;. 28. Lumbo-dors. From Case 16. Fig. 29. Comb. Scol. From Case 22. 

T A BLE VI.— Con tin neJ. 
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Fig. 30. From Case 12. Fusion of Atlas and Occiput. 




Fig. 31. From Case 13. Rudimentary first rib on the left. 
Table VII. 



Digitized by 



GoogI( 



LATEllAL CURVATURE OF THE SPINE. 



151 




Fig. 32. From Case 21. Incomplete and asymnnetrical lumbo^lorsal 
articular change. The right joint above the vertebra bearing rudimentary 
ribs has transitional character ; in the left joint two articular processes of 
different character meet : the cranial process is of dorsal, the caudal of 
lumbar type. Tracing from the plate. 




Fio. 33. X-ray from the specimen shown in Figs. 12 and 13. 
For description, see text. 
Table VU.— Continued. 
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the normal lumbar curve, both of which physiological 
changes take place chiefly in the second decade of life, 
there are the following points of special interest for our 
present question : 

(i) While in the embryo and in early childhood the 
chest grows chiefly in a sagittal direction, it extends 
chiefly in a frontal diameter at a later period. Out of the 
thorax of the child, the cross-section of which is heart- 
shaped, develops the chest of the man, the cross-section of 
which is bean-shaped.^ 

(2) The intervertebral joints in embryonic life and in 
early childhood have a uniform character which is of the 
dorsal type (Rosenberg). It is only in later life that the 
lumbar joints assume their definite character by turn- 
ing their articular surfaces inwards. Consequently the 
'* articular change'*^ does not develop until this late period, 
which is about the beginning of the second decade.^ 

Clinical symptoms which are based upon abnormalities 
in this development, especially in the frontal growth of the 
ribs, and in the articular change, cannot possibly manifest 
themselves before the proper physiological conditions are 
present to allow of their development, 1. e?., the first half 
of the second decade of life. 

Since, indeed, in our 20 cases the deformity begins to 
manifest itself at this period of life, the apparent incon- 
sistency referred to is not only explained but becomes an 
argument in favor of the theory of a causal connection 
between "habitual lateral curvature'' and ''numerical 
variation " of the spine. 

Still other points may be urged in favor of the theory. 
Long standing questions in researches upon scoliosis are 
the following : 

(i) What is the reason for the more frequent occurrence 
of '* habitual lateral curvature" in the female sex? 

(2) Why does the lumbar curve deviate usually with its 

^Hueter: Die Formentwickelung am Skelett des menschlichen Thorax. Leipzig^ 
1865. 

'Merkel: Uber den Bau der Lendenwirlielsiiule. Archiv fiir Anatomie und Ent- 
wickelungsgeschichte, Leipzig, 1877. 
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convexity to the left, and why the dorsal cun^e mostly to 
the right side ? 

The first question cannot yet be answered by this 
theory. For according to anatomical statistics, numerical 
variation of the spine is apparently more frequent among 
men than women. But it has been shown (page 132) that 
the female and the male spines have different tendencies 
in their variations, and it is likely that in the future in 
some way this difference in the spines of the two sexes 
may lead to a satisfactory answer to the first question 
referred to above. 

The fact referred to in the second question stands in 
entire harmony with the theory here advanced. The 
description above given of the genesis of the primary 
lumbar and of the primary dorsal curve makes it clear in 
general that : 

(i) The lumbar curve with its convexity will lie on the 
same side on • which the ileum and the lumbo-sacral 
boundary are placed higher. (Compare diagram 4.) 

(2) The dorsal curve with its convexity will lie opposite 
the side on which the ribs are longer, 1. ^., opposite the 
side on which the cervico-dorsal boundary is moved up. 
(Compare diagram 5.) 

These rules are not without exceptions, and no one will 
be surprised at this who considers that in the end the 
lateral deformity is the result of a developmental disorder 
of which the *' numerical variation " of the spine may be 
only one sign. 

Let us combine these rules with our findings described 
above: viz., that the left side has a pronounced tendency 
to vary in cranial direction, to move upwards. Thus we 
would easily understand why so frequently we find in 
"habitual lateral curvature" a deviation of the lumbar 
curve to the left, and of the dorsal curve to the right side. 

To sum up all these arguments : 

The anatomical studies teach us that certain ''patho- 
logical" forms of numerical variation of the spine may 
cause certain kinds of lateral deformities. 
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The x-rays show that corresponding clinical types of 
*' habitual lateral curvature " in the great majority of cases 
show the variation expected at the seat of the primary 
curve. 

The ** habitual" scoliosis manifests itself at the very 
time at which physiological growth and changes allow 
the appearance of curves, based upon a "varying" 
development. 

The different affection of the two sides of the spine in 
** habitual lateral curvature" corresponds with the pecul- 
iar relation of the right and left sides of the spine to the 
numerical variation. 

Based upon these arguments and upon the fact that, in 
1 6 out of 20 cases of so-called *' habitual" scoliosis those 
** pathological" types of variation were found at the 
primary seat of the deformity present, the following state- 
ment seems to be justified : 

That developmental error of the human -body occurring 
in embryonic life, which has its morphological expression 
in the so-called •* numerical variation" of the spine, causes ^ 

under certain circumstances those idiopathic lateral de- 
formities of the spine which manifest themselves in the 
first half of the second decade of life and which hitherto 
have been considered as affections acquired in postnatal 
life owing to purely functional or functional-osteopathic 
conditions. 

It seems to be the etiological factor of "habitual" 
lateral curvature, better now to be called delayed congeni- 
' tal scoliosis or scoliosis congenitalis tarda. 

In concluding, I desire to thank here all those who 
have given me advice, help and assistance in carrying out 
the work. ^ 

First of all, I wish to thank Prof. Thomas Dwight, 
director of the Anatomical Department of Harvard Univer- 
sity Medical School, for much instruction, for his great 
courtesy in placing his valuable collection at my disposal 
for study and publication. My thanks are furthermore 
due to Drs. Goldthwait and Osgood, surgeons to the 
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Orthopedic Clinic of the Massachusetts General Hospital, 
for the interest they have taken in the work and for the 
use of their material ; to Dr. Painter, surgeon to the 
Orthopedic Clinic of the Carney Hospital, who placed his 
entire ciurvature material at my disposal ; to Dr. Brackett, 
surgeon to the Orthopedic Clinic of the Children's Hos- 
pital, who has also supplied me with some cases. 

I am especially indebted to Mr. Walter Dodd, director 
of the x-ray laboratory of this hospital, who perfected the 
technique of the x-ray examination and who has given me 
in many other ways valuable assistance. 

Finally,'! have to thank Dr. Frederic C. Kidner for 
help in the photographic work, and Miss Gavaghan at the 
Carney Hospital, and Miss Wilde at the Massachusetts 
General Hospital, for kind assistance. 
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BRAIN INJURIES. 

I. Gunshot Wound Involving both Occipital Lobes: Study of 

Visual Fields. 

2. Fracture of Skull : Injury to Frontal Lobe,* 

By Henry C. Baldwin, M.D., of Boston, 

W. C. S. Thirty-four years. Service of Dr. James G. Mum- 
ford, Massachusetts General Hospital. 

July 24, 1905, the patient was brought to the hospital with a 
history of having been shot five hours previous by the accidental 
discharge of a 32-caliber rifle. The bullet entered at the lower 
part of the right occipital region, and the direction of the bullet 
was diagonally upward. 

I was asked to see the patient in consultation by Dr. Mum- 
ford. The patient was conscious, and had been ever since the 
accident. There were no paralyses of the face, arms and legs. 
The reflexes were all normal. The pulse was not slow. The 
only symptom that the patient had was total blindness. The pu- 
pils were widely dilated, and did not react at all. The diagnosis 
was made of injury to the visual centers in both occipital lobes. 
An x-ray showed that part of the bullet was lodged near the 
entrance of the wound on the right side, and that part of the 
bullet was in the occipital lobe on the left side. The point of 
entrance was very small, and it was recommended that large 
openings should be made over both occipital lobes to give good 
drainage. 

Free openings were made by Dr. Mumford on both sides. On 
opening the skull on the right side, disorganized brain substance 
and considerable blood oozed out, and the finger of the operator 
went into a cavity. There was a hole through the falx cerebri, 
and a piece of bone was extracted from the left occipital lobe, 
which had been carried through the falx from the point of en- 
trance. The piece of bullet located in the left occipital lobe was 
not found, and it was not deemed wise to risk doing any damage 
by searching for it. A recent x-ray shows a piece of bullet still 
remaining in the left occipital lobe. 

The patient was totally blind the next day. but there were no 
other symptoms. Three days later the patient began to see a 
little, and his pupils became smaller and responded to light. 
There was no rise of temperature, and the patient had no symp- 
tom whatever except his impaired vision. Before he left the hos- 
pital, an examination by Dr. Tracy Eastman was made of his field 

* Read at a meeting of the Society of Neurology and Psychiatry, Nov. i6, 1905. Re- 
printed from the Boston Medical and Surgical Journal, Vol. cliv, No. 7, pp. 1S5-187, 
Feb. 15, 1906. 
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of vision and of the condition of his fundi. The field of vision 
was absent on the left side ; there was about a quarter field of 
vision on the right side, the right eye having a larger field than 
ihe left, as shown by the diagram. The vision was 20-20 in the 
quadrant of each eye, and the fundi were normal. In this case 
the total blindness at first was due to destruction of the visual 
center in the right occipital lobe, and to injury and hemorrhage 
into the visual center of the left occipital lobe. Undoubtedly, 
the free openings that were made over both occipital lobes were 
largely instrumental in preventing sepsis, and the free drainage 
afforded aided the recovery of the injured center on the left side. 

The patient reported to me Nov. 16, 1905. His field of vision 
had increased a little, as shown by the diagram. Dr. Alex. 
Quackenbos stated that the vision and fundus were normal. The 
patient told me that he had been out shooting and had been able 
to bring back partridges and squirrels. 

The field of vision was taken by Dr. Robert G. Loring on Dec. 
16, 1905, and the diiagram shows an increase in the field of vision. 
The vision and fundi are normal. 

Cases of gunshot wounds causing injury to both occipital 
lobes are rare. In the medical dnd surgical history of the 
Civil War, exclusive of cases that were fatal on the field, 
there were reported 4,350 cases of gunshot injuries of 
the cranium. Of these cases 2,514 died. There were 
559 cases of penetrating and perforating wounds of the 
skull, 458 of which died. In looking over 119 cases that 
were given in detail I can find no case of injury to the oc- 
cipital lobes reported. It is interesting to note that there 
are but 1,190 gunshot wounds to the eye reported, and that 
only 63 of these cases lost the sight of both eyes. 

In his book entitled ''Surgical Experiences in South 
Africa," Makins reports three cases of injury to the left 
occipital lobe and two cases of injury to both occipital lobes 
due to gunshot wounds. In one case of injury to the left 
occipital lobe, no mention is made of the field of vision, 
but in the other two cases there was hemianopsia. In the 
two cases reported of injury to both occipital lobes, the 
fields of vision were affected in both eyes. 
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Massachusetts General Hospital. — Service of Dr. W. M. 

Con ANT. 

C. E. H. Fifty-five. Man was struck and knocked down by an 
electric car, June 16, 1905. When brought to hospital was noisy, 
restless and apparently drunk. There was no disturbance of 
pupils or reflexes. There was fracture of the left clavicle; no 




Fig. 4. — Showing injury with softening to frontal and 
temporal lobes. 

fracture of the skull made out. There was no bleeding from ears, 
mouth or nose. 

The patient had nothing remarkable in the way of symptoms. 

July 1, I was asked to see him in consultation with Dr. Conant, 
as a matter of routine and to express an opinion as to the advis- 
ability of his leaving the hospital. He had a normal temperature, 
his reflexes were all normal, and there was nothing remarkable 
about the pupils. The patient answered questions readily and 
correctly. There was an area of discoloration over the forehead 
running down into the right eye, which gave e\ndence of the pa- 
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tient *s having received a very severe blow. The mental condition, 
though not confused, was dull, and the man seemed apathetic and 
slow in comprehending and answering. The diagnosis was ** the 
results of concussion and alcoholism," and further observation 
was advised. 

The patient became duller five days later, and died a week later 
after having run a septic temperature for a few days. 

Before the autopsy I stated to the House Officer that they would 
find a fracture running through the frontal bone ; that one of the 
anterior lobes of the brain would be found disorganized, and that 
the patient died from sepsis through the infection of this disor- 
ganized lobe, the entrance of the infection being through the 
nose. The picture shows the condition found. 

This is the second case that I have seen of this kind. 
The first case was a man who was riding on a bicycle and 
ran into an electric car. He was not unconscious, and 
presented no symptoms for over two weeks, when he ran 
a temperature and diedof sepsis. The right anterior lobe was 
even more disorganized than was the case in this instance. 

These cases where the anterior lobe is seriously injured 
by direct violence have not been very common in my ex- 
perience. Both patients had no symptoms that were 
localizing or that indicated mental disturbance. Their 
dullness and slowness of mentality were all the symptoms 
that indicated any brain trouble. In both instances it has 
seemed to me that, if the condition had been recognized, 
or rather suspected, operative treatment might have been 
effectual. Where such a condition was suspected, or 
where in a head case with a history of direct violence to 
the front of the head the patient began to run a tempera- 
ture, it seems to me that it would be justifiable to make an 
exploratory incision to ascertain if there were a fracture of 
the skull. If such a fracture were found, an opening into 
the skull to afford free drainage would seem to give the 
patient a chance. Such an incision could be made in the 
hair line, the flap being turned down to give a view of 
the forehead. An opening through the skull on the side to- 
avoid the frontal sinus would give good drainage to the 
anterior lobe. 
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CASE OF TUMOR OF SPINAL CORD CORRECTLY DIAGNOS- 
TICATED; OPERATION; MARKED IMPROVEMENT.* 
By Henry C. Baldwin, M.D. 

A. 0*D., single; aged twenty-nine. 

Aug. 26, 1905, I was asked to see a 'patient who was said to 
have ataxic paraplegia, and who gave the following history : In 
January, 1904, she noticed that her right foot was numb and cold. 
This numbness increased until the entire leg was affected, and 
the leg became rigid. The right leg seemed as strong as the left 
leg, but she could not bend it at the knee and she dragged the 
toe. The following December the left leg became affected and 
rigid, and in about six weeks, that is, some time in February, 
1905, she became unable to walk at all. She lost control of the 
sphincters of the bladder and rectum at this time. Some time in 
April she noticed that the palm of the right hand was not so 
full as formeriy, and later the left hand became somewhat affected. 

At the time that she noticed the slight wasting of the hand, 
there was some numbness on the outside of the arm in the ulnar 
distribution. 

She was well nourished and had good color. There was marked 
contraction of the pupil of the right eye and narrowing of the 
right palpebral fissure which she had noticed for the previous year. 
There was no involvement of any cranial nerves. There was 
wasting more marked on the right side than on the left, in the 
ulnar and median distribution of both hands and arms, and there 
was disturbed sensation in the ulnar distribution. Both legs were 
rigid, and for the most part in the position of flexion. She was 
troubled with frequent jumpings of both legs, which caused her 
a good deal of annoyance. At times the legs would be crossed. 
There was curvature of the spine vnth a concavity toward the 
left. The patient complained of sweating and flushing on the 
right side of the body. On testing sensation there was anesthe- 
sia in both legs, and this anesthesia extended to the region mid- 
way between the umbilicus and the breasts. Above this point 
sensation was practically normal except in the ulnar distribution 
as stated. There was no disturbance of sensation to heat and 
cold when complete anesthesia was absent. 

In both supraclavicular regions there were small nodules the 
size of a hen's egg. There was also a nodule in the right thigh. 
The diagnosis was made at this time of tumor pressing on the 
cord, probably multiple. The patient was sent into the hospital 
for observation and examination of tumors. 

•Reprinted from the Boston Medical and Surgical Journal, Vol. cliv. No. 22, pp. 623, 
624, May 31, 1906. 
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The patient was asked about pain and said that she had had 
no pain from the beginning of her trouble. 

Examination of the tumor removed from the right thigh showed 
it to be a fibro-sarcoma. Immediate laminectomy was urged. 
The opinion that the lesion was multiple, one tumor being locat- 
ed between the sixth and eighth dorsal vertebrae, and the other 
tumor between the fifth cervical and the first dorsal, proved to 
be incorrect. 

A laminectomy Sept. 18 by Dr. C. L. Scudder in which the 
fifth, sixth and seventh dorsal vertebrae were opened, showed 
normal appearing cord at this level. On Nov. 7, a second lamin- 
ectomy was performed by Dr. Scudder, the fifth, sixth and 
seventh cervical and first dorsal vertebrae being opened . An extra- 
dural tumor was found growing from the side of the fifth 
cervical vertebra. It was encapsulated and was removed. Micro- 
scopically it is a fibro-sarcoma. 

The tumor, for the most part, was situated anteriorly to the 
cord, and this situation accounts for the absence of pain, which 
is unusual, pain being considered one of the principal symptoms 
of tumor of the cord. The tumor extended downward and was 
about the size of a peach stone. The cord posteriorly did not look 
much compressed, but it was flattened and compressed especially 
on the right side and anteriorly, to such a degree that the question 
of any improvement from the operation seemed doubtful. 

In both operations the dura was opened and afterwards stitched 
together. 

The patient had no unusual symptoms after either laminectomy, 
and made a good recovery. Following the second operation 
there was hiccoughing for a period, which showed irritation of the 
phrenic nerve. 

Sensation had returned in both legs within a week after the 
second operation. Early in December the patient moved the 
toes of her left foot, and a little later she regained complete 
control of the sphincters of the bladder and rectum, and began to 
move the toes of her right foot. The rigidity of the legs has 
gradually disappeared, and she can now straighten out her left 
leg and partially straighten out the right leg. Both legs have 
increased in size. The right hand and arm have grown larger, 
and she can now sew and write, which she could not do at the 
time of the operation. 

Sensation is perfect everywhere. The narrowing of the right 
palpebral fissure and the contraction of the right pupil have im- 
proved now that the irritation of the first dorsal nerve no longer 
exists. The patient can stand on her left leg by holding on to 
something, and will probably soon be able to walk with crutches. 
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Tumor pressing on cord. The smaller cut at the right shows attachment to side of fifth cervical vertebra. 
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TUMOR OF SPINAL CORD. l6$ 

The patient has already improved far beyond the expectation 
at the time of the operation, and this recovery has been sooner 
than was looked for. There are undoubtedly some degenerative 
changes in the cord which will prevent perfect recovery, but 
there will be further improvement. 

In 1898 Schlesinger, ^ in a monograph on '« Tumors of 
the Spinal Cord and Vertebrae," reported four hundred 
cases of tumor of the spinal cord found in autopsies, over 
one-fourth of these being sarcoma. This was the number 
found in over 35,000 autopsies ; and it is noted that tumor 
of the cord bears the relation to tumor of the brain in the 
ratio of one to thirteen. 

In 1899 Putnam and Warren ^ collected thirty-three 
cases of tumor of the spinal cord that had been operated 
on up to that time. 

In 1903 Starr ^ collected fifty-eight cases of tumors of the 
spinal cord where operation had been performed. 

In 1905 Harte * analyzed 92 cases of operation for tu- 
mor of the spinal cord. In 72 cases tumors were found, 
in four the nature of the growth was not stated, 11 were 
cases of adhesions and 5 of syringomyelia. 

Since Harte's paper was written Walton and Paul ^ have 
reported one successful and one unsuccessful case of oper- 
ation for tumor of the spinal cord; Warrington has re- 
ported a successful case of operation for tumor of the 
Cauda equina and two cases not included in previous lists 
was reported by Turner ^ of successful operations by Bal- 
lance at the National Hospital for Paralyzed and Epilep- 
tics in London. 

Tumors in the cervical region are less common than 
elsewhere. Putnam and Elliott^ (Boston) report one case 
of tumor of the second and third cervical vertebrae. This 
case was successfully operated .upon, and seems to be the 

' Schlesinger : Monograph, Jena, 1898. 

^ American Journal of Medical Sciences, 1899. 

3 Organic Nervous Diseases. 

4 Annals of Surgery. Phila., 1905. 

* Boston Mtdical and Surgical Journal^ '905. 

^The Clinical Journal, 1904. 

' Journal of Nervous and Mental Disease, 1903. 



Digitized by 



GoogI( 



1 66 BALDWIN. 

highest localized case on record. Putnam, Krauss and 
Park ^ (Buffalo) report a case of tumor at the level of the 
third cervical vertebra. The tumor which is now reported 
lay at the level of the fifth cervical vertebra. Woolsey, * 
Oppenheim,^ Henschen, * Walton and Paul* and Gush- 
ing ^ each report a case of tumor lying between the sixth 
cervical and first dorsal vertebrae. 

Among the reported cases but eight tumors are in the 
cervical region, and this case is the third highest localized 
tumor. 

Regarding the mortality, in the series of Putnam and 
Warren i6 died within a few days of the operation, and 
two within six months. Seven are reported as recovered, 
and improvement is noted in the remainder. 

In the series reported by Starr, 32 died ; 16 cases recov- 
ered from the operation and improved ; 10 recovered from 
the operation, but did not improve because of the degener- 
ative processes in the cord that had occurred previous to 
the operation. 

In the series reported by Harte 43 died and 49 recov- 
ered ; 29 are reported as cured; 17 improved, and 3 
unimproved. 

Undoubtedly to-day by improved technique the mortal- 
ity from the operation is greatly reduced. The success 
of the operation, so far as the recovery of the patient is 
concerned, depends upon its early performance, as degen- 
erative changes in the cord occur in consequence of con- 
tinued pressure upon it. 

' Am. Journal of Medical Sciences, 1903. 

* Med. News, 1904. 

3 Text Book Nervous Disease, 1904. 

* Mitth. Grenz. Med. u. Chir. 1903. 

* Loc. cit, 

*> Annals Surgery, 1904. 
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CASE OF TUMOR OF THE SPINAL CORD CORRECTLY DIAG- 
NOSTICATED; SUCCESSFULLY OPERATED ON; PRESENT 
CONDITION.* 
By Henry C. Baldwin, M.D. 

Just a year ago this patient was successfully operated on 
by Dr. Charles L. Scudder for tumor of the spinal cord. 
The growth was a fibro-sarcoma, and grew from the side 
of the fifth cervical vertebra, being the size of a peach 




Fig. I. — Patient at time of operation, Nov. 7, 1905. Shows 
narrowing of right palpebral fissure and contraction of right pupil 
due to irritation in the region of the first dorsal nerve due to pres- 
sure of the tumor. This has now nearly disappeared. - 

stone, and flattening and compressing the cord anteriorly. 
At that time the patient was absolutely helpless, with both 
legs rigid and flexed, so that the heels pressed against the 
buttocks. She had absolute loss of sensation below the 
umbilicus, and paralysis of the sphincters of both the blad- 
der and rectum. 

Sensation returned within a week following the oper- 
ation, and control of the sphincters of the bladder and 

*Read at the Clinical Meeting of the Massachusetts General Hospital, Nov. 9, 1906. 
Reprinted from the Boston Medical and Surgical Journal, Vol. civ, No. 23, pp. 677, 
678, Dec. 6, 1906. 
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rectum in about two months. She began to move the toes 
of one leg in about six weeks, and gradually recovered 
some power of motion in both legs. When I showed her 
at the clinical meeting six months ago, she could straighten 




1 



Fig. 2. — Nov. 9, 1906. Shows patient standing one 
year after operation. 

out the left leg and partially extend the right leg. She 
was sent into the hospital in June for two reasons : First, 
to overcome the contraction of the flexor muscles of the 
legs by the use of the Zander apparatus, and by the use 
of Zander exercises and by education to get the patient to 
walk again ; secondly, for the removal of the two tumors 
in the supra-clavicular regions. 
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The tumors were successfully removed by Dr. Scudder, 
and were myxo-fibromata. 

By the aid of the Zander apparatus the patient had the 
flexor muscles of the legs stretched by passive exercises. 




Fig. 3. — Nov. 9, 1906. Shows patient walking. 

and in time was able to use all the muscles of her legs. 
She learned to walk first with crutches, and now can walk 
alone without the aid of crutches or cane. 

There is evidence of some degenerative changes in the 
cord in consequence of the pressure upon it before the 
operation, but the present state of the patient is far beyond 
what was expected when the condition of the cord was 
discovered at the time of the operation. 
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REPORT OF SURGICAL PROCEDURES. 
By Charles L. Scuddbr, M.D. 

In this case of spinal tumor an exploratory laminectomy 
was done Sept. 19, 1905. It was believed that there was 
a tumor in the high dorsal region. The removal of the 
spinous process and laminas of the fourth, fifth and sixth 
dorsal vertebrae revealed nothing abnormal. The dura 
was opened and nothing unusual was discovered. The 
dura was then sutured and the wound in the soft parts was 
closed by layer sutures. Care was taken to dose the deep 
fascia securely over the wound left by the removal of the 
laminae of the vertebrae. No drainage was used either of 
the canal or soft parts. 

Nov. 7, 1905, a second exploratory laminectomy was 
done. This time the laminae of the fourth, fifth and sixth 
cervical vertebrae were removed. The technique em- 
ployed in both of these operations was briefly as follows : 

The patient rested prone, the chest slightly elevated 
upon pillows, the head and neck extending beyond the 
table, the head resting upon an iron frame attached to the 
end of the table ; a long and deep incision was made from 
the third to the sixth spine, thoroughly exposing with a 
few strokes of the knife both sides of the spinous processes. 
Bleeding was checked efficiently by packing the extensive 
wound with gauze. The bases of the spinous processes, 
lamina? and the bases of the transverse processes forming 
the bony floor of the wound were cleared of all muscular 
attachments most readily by the use of an osteotome or 
chisel as a lever against the spinous processes, scraping 
from the base toward the articular processes (Bickham). 
While one side was thus cleared the opposite side was 
held packed with gauze. 

The spinous processes were removed by bone forceps. 
The laminae were divided by a Doyen saw and cutting 
forceps. The saw should be held slightly obliquely point- 
ing toward the mid-line so as to make the section at right 
angles with the laminae. In order to avoid incising the 
articular processes the saw section should be started very 
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close to the base of the spinous processes, within one quar- 
ter iiich. 

Upon partially dividing the laminae upon each side the 
section was completed by the use of bone forceps. These 
forceps (made by Ford & Co., of New York), devised by 
Munro, of Boston, are the proper size, strength and shape 
for the most successful section of the laminae. Rongeur 
forceps assisted in completing the exposure of the dura of 
the cord. 

In the present case there was but little bleeding upon 
opening the spinal canal. This was readily checked by 
gauze pressure. A small tumor the size of a peach stone 
was seen lying to the right of the cord and laterally at the 
level of the fifth cervical vertebra. The cord was held' to 
the left and the tumor removed by blunt dissection. It 
evidently extended beyond the vertebra laterally into the 
neck through a tiny opening. At its exit from the canal 
it was divided. The dura was sutured. The canal was 
drained by a small rubber tissue wick which was removed 
in three days. The wound in the soft parts was closed by 
layer sutures. 

The head, neck and shoulders were supported by a 
plaster of Paris posterior dressing. Recovery from the 
operation was uneventful. 

June 30, 1906, and Sept. 6, 1906, two tumors were re- 
moved from the sides of the neck. These tumors had 
existed some time. Each was the size of a butternut, 
rounded, slightly lobulated, smooth, elastic and painless. 
They were situated in the subclavian triangles. 

They were found to be deeply seated within the cords 
of the brachial plexus. The tumor on the left side evi- 
dently extended up to the level of the fifth cervical ver- 
tebra. 

Each tumor was encapsulated and was removed with 
some difficulty from its deep and intimate connection with 
the large nerve trunks of the brachial plexus. 

These operation wounds healed satisfactorily. Follow- 
ing the removal of these tumors of the brachial plexuses 
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the patient spoke of ^ little tingling sensation in one hand. 
This is explained by the manipulation of the nerves in 
enucleating the growth. This tingling disappeared in a 
few days. 

The gross appearances of the two tumors were alike. 

Appended is the pathological report : 

PATHOLOGICAL REPORT OF TUMOR OF NECK, REMOVED 
JUNE 30, 1906. 

The specimen consisted of a rounded, irregular tumor 
4 cm. in greatest diameter. This was encapsulated and 
fluctuant. On section it was myxomatous 'and of a grayish 
color. The center was occupied by a brownish cystic 
cavity. 

Microscopic examination showed myxomatous fibrous 
tissue. The cells in most cases were long and oval with 
small nuclei and indefinite cytoplasm. In other portions 
the cells were closely packed together. In one section a 
few nuclei were much larger than the others and somewhat 
vesicular in character. Diagnosis. Myxofibroma. 

(Signed) C. C. Simmons, M.D. 
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PAPILLARY-CYSTADENOMATA OF THE BREAST. 

a report on twbkty cases of the papillary cystadenoma type of 
fibro-epithblial tumors of the breast.* 

By Robert B. Greenough, M.D. 

Surgeon to Out-PatuntSj Massachusetts General Hospital^ and Instructor in 
Surgery^ Harvard Medical School. 



Channing C. Simmons, M.D. 

Assistant Surgical Pathologist, Massachusetts General Hospital^ and Assistant 
in Surgery J Harvard Medical School. 

In the Oration in Surgery delivered by Dr. J. Collins 
Warren at the meeting of the American Medical Associa- 
tion at Portland, Oregon, in July, 1905, a classification of 
benign breast tumors was presented which was based upon 
the study of 758 consecutive cases collected and analyzed 
by the writers of this communication. This classification 
was offered in the hope that the existing confusion in the 
nomenclature of tumors of the breast might be done away 
with. 

The difficult point in the classification of benign breast 
tumors is the association of connective tissue and epithe- 
lium in their composition. The breast is a gland structure 
of epithelial lined ducts supported in a stroma of connect- 
ive tissue. All tumors having origin in the breast tissue 
show a participation of both of these elements in varying 
proportion. In one case perhaps the fibrous tissue pre- 
dominates, in another the epithelial, but an authentic case 
of a tumor composed solely of either fibrous tissue or epi- 
thelium has not yet been described. It is because of the 
attempts of different pathologists and clinicians to apply to 
the tumors of the breast the names accepted for tumors of 
other organs that such hopeless confusion has resulted, 
and it was not until Ribbert in his classification of tumors 
offered a special group of mixed or ** fibro-epithelial" tu- 
mors that this confusion began to pass away. Ribbert's 
classification, however, is purely pathological and does not 

* Read at a meeting of '' The Obstetrical Society of Boston," Nov. 27, 1906. Reprinted 

from Annals of Surgery, February, 1907. 
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lend itself to the description of the different forms of tu- 
mors of the breast as they appear in surgical practice, and 
the purpose of Dr. Warren's classification is to harmonize 
the clinical signs and symptoms of those tumors with their 
pathological nomenclature. 

The first, and perhaps most important, distinction made 
by Dr. Warren's classification is the separation from the 
group of tumors of the diffuse processes, giving to the latter 
the names of (a} diffuse hypertrophy and (d) abnormal 
involution. Cases of diffuse hypertrophy have sometimes 
been confounded with tumors of the periductal fibroma 
type, and abnormal involution, or cystic disease, has been 
regarded by many writers as a peculiar form of a new 
growth, and has been called cystadenoma. Because of 
its diffuse character, however, this disease cannot properly 
be regarded as a tumor, although the epithelium shows a 
tendency to proliferation which in certain respects closely 
resembles a neoplastic process. The lack of encapsula- 
tion, however, and the participation in the process of the 
whole breast and often of the breast of the other side, 
seems to warrant its removal from the category of true 
new growths. 

The fibro-epithelial tumors of Ribbert have been divided 
by Dr. Warren into two groups — the fibrous and the epi- 
thelial types (see Table I). 

Table I. 

CLASSIFICATION OF BENIGN BREAST TUMORS. (WARREN.) 

I. Fibro-epithelial tumors : 

\ 1 . Periductal fibroma. 

(A) Fibrous type > 2. Periductal myxoma. 

J 3. Periductal sarcoma. 

J 1. Fibro-cystadenoma. 

(B) Epithelial type (Cystadenoma) > 2. Papillary cystade- 

5 noma. 

II. Hyperplasia : 

(A) Diffuse hypertrophy. 

(B) Abnormal involution (cystic disease). 

Tumors of the fibrous type in which the fibrous tissue 
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predominates have been called periductal fibroma, periductal 
myxoma, or periductal sarcoma. They are tumors arising 
from the peculiar hyaline periductal fibrous tissue of the 
breast, and they are made up for the most part of this 
fibrous tissue; although they contain portions of the epi- 
thelial gland substance in the form of much distorted ducts 
and clefts lined with epithelium. The bulk of the tumor is 
made up of fibrous tissue, and it is classified as periductal 
fibroma, periductal myxoma, or periductal sarcoma, accord- 
ing to the degree of cellular development and richness in 
nuclei of this tissue. In these tumors it is obvious that the 
epithelium participates in the growth only as it is secondarily 
involved by the increase in amount of the fibrous tissue. 
They are the firmly encapsulated tumors found in the 
breasts of young women, may be single or multiple, are 
freely movable in the breast substance, and have passed 
under a variety of names, such as fibro-adenoma, chronic 
mammary tumor, proliferous cyst, adenocele, cystosar- 
coma phylloides, intracanalicular papillary fibroma, etc. 

The epithelial type of fibro-epithelial tumors are those in 
which the -epithelial new growth overshadows the growth of 
fibrous tissue. In these tumors fibrous tissue is present 
merely as a stroma to support the epithelial new formation. 
Tumors of this type, or cystadenomata, are divided into 
two main classes — fibro-cystadenoma and papillary cyst- 
adenoma. The first class, the fibro-cystadenomata, are lo- 
calized tumors of periductal fibroma origin, in which epi- 
thelial proliferation or cyst formation has progressed to 
such an extent as to overshadow the growth of fibrous tis- 
sue. These tumors have been described in the past as 
cystic fibroma or cystic fibro-adenoma. They are com- 
paratively rare and are of little importance as compared to 
those of the second group. 

Papillary-cystadenomata are not uncommon. They are 
localized tumors — either single or multiple — and involve, 
as a rule, the large ducts of the breast. They consist of 
one or more cysts partially filled with papillary outgrowths, 
arising from the wall. The papillary growths have a vas- 
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cular branching connective tissue stalk supporting a luxu- 
riant growth of epithelium in the form of villous projections 
and glandlike interlacing tubules and canals. The epi- 
thelium shows no tendency to infiltrate the surrounding tis- 
sues. Tumors of this class have been recognized and 




Fig. I. — Papillary cystadenoma from a girl of 19, removed by an areolar incision. 
The specimen consisted of a cyst cavity situated directly under the nipple and filled 
with papillary ingrowths. These varied greatly in size, shape, consistency and color, 
and the whole could be aptly compared to a gall-bladder full of stones. The color and 
shipe of these ingrowths was due to oedema, hemorrhage and necrosis. 

described by many writers and under many names : Ade- 
noma, villous papilloma, duct papilloma, duct cancer, 
cystadenoma intracanaliculare, carcinoma villeux, endo- 
canilicular papillary fibroma, etc. 

The material upon which this report is based consists of 
twenty cases of papillary cystadenoma. The specimens 
were obtained from private practice and at the Massachu- 
setts General Hospital in the services of the following sur- 
geons : Dr. J. C. Warren, Dr. A. T. Cabot, Dr. H. H. A. 
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Beach, Dr. C. B. Porter, Dr. M. H. Richardson, Dr. 
J. W. Elliot, Dr. W. M. Conant, Dr. S. J. Mixter, Dr. 
F. G. Balch, Dr. R. B. Greenough, Dr. C. A. Porter, and 
Dr. C. L. Scudder, to all of whom the writers would here 
express their thanks for the privilege of reporting the 
cases. Much of the pathological material was placed at 
our disposal by Drs. W. F. Whitney and J. H. Wright, to 
whom we would also express our gratitude. 
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Fig. 2. — Papillary cystadenoma. The cyst was of four years' duration and occurred 
in a woman 43 years old. It illustrates well the single large type of cyst, the size being 
due, not to the rapid growth, but to the long duration. There was a small fistulous open- 
ing through the skin. The cyst contained a papillary mass of grayish-white friable 
tissue, which on section was composed of distorted glands and fine fibrous stalks 
largely necrotic. 

Of the twenty cases of papillary cystadenoma three 
showed the presence of adenocarcinoma. In the other 
seventeen cases no evidence of malignant disease was to be 
obtained. A gross and microscopic examination was made 
of the specimen in nineteen of the twenty cases ; in seven- 
teen cases the microscopic specimens, and in many cases 
the gross specimens also were available for re-examination. 

The gross appearances of the seventeen specimens of 
simple papillary cystadenoma showed the following char- 
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acteristics: A palpable tumor was present in the breast 
substance in every case. In twelve instances the tumor 
was single. In five a number of different nodules were 
present, forming a conglomerate mass. The tumors varied 
from the size of a pea to that of an orange. Their situa- 
tion was almost invariably in the central portion of the 
breast close to or under the nipple, although the larger 
cysts extended outward and occasionally occupied almost 
the entire- substance of the gland. In cross-section these 
tumors presented one or more cysts of varying size contain- 
ing fluid, which was usually bloody, and filled to a greater 
or less extent by papillary outgrowths from the wall. The 
cysts were, as a rule, well marked off from the surround- 
ing breast tissue, and were not adherent to the skin, al- 
though in six cases the skin appeared to be closely applied 
over the tumor and was not freely movable, a fact which 
was attributable rather to the size of the cyst and its posi- 
tion near the nipple than to any infiltration of the tissue. 
Retraction of the nipple was noted in the record in three 
of the seventeen cases of simple papillary tumor and in two 
of the three cases of adenocarcinoma. It is possible that 
the development of a benign tumor in the large ducts acts 
in somewhat the same way as the development of cancer 
to cause a drag upon the ducts and retraction of the 
nipple. 

The axillary glands were enlarged in only two cases. 
They did not show malignant involvement even in the 
cases of carcinoma. 

Microscopic sections of the tumors showed one or more 
cysts. The cysts were as a rule well marked off by a 
definite layer of fibrous tissue from the surrounding sub- 
stance of the breast. The breast tissue usually showed 
evidence of compression by an increase of its fibrous tissue, 
and occasionally the presence of a small amount of round- 
cell infiltration. In some cases involution changes were 
present in the surrounding tissue, which is not surprising 
when we consider the age of the patients under considera- 
tion. 
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The walls of the cysts were lined with flattened or colum- 
nar epithelium which was apparently derived from the 
larger ducts (Figs, i to 6): In one specimen of a tumor 
of this nature, not in this series, a fortunate section revealed 




Fig. 3. — Papillary cystadenoma. Section showing the cyst wall and papillary in- 
growth. The cyst was lined by a layer of flattened epithelium. The fibrous tissue 
around this was dense and infiltrated with round cells. The gland ducts in the vicinity 
were flattened and noechanically disturbed, but otherwise showed little change. The 
papillary growth completely filled the cyst, which was 2 cm. in diameter. It apparently 
had several attachments, one of which i» seen to the left of the photograph, although 
this evidently is not the chief one. The appearance of the glands and flbrous tissue is 
well shown. The dark areas in the papillary growth (suggesting artifacts), are vessels 
filled with blood. On the right of the drawing (where the glands are not as numerous) 
the fibrous tissue is cedematous. 

a continuous line of epithelium from the nipple to the wall 
of the cyst cavity. 

The most characteristic feature was the presence of pap- 
illary outgrowths from the cyst wall.. These papillary 
growths were composed of a fibrous tissue stroma, with 
many blood vessels, supporting one or more layers of 
epithelium continuous with the lining of the cyst. The 



Digitized by 



GoogI( 



i8o 



GRBBNOU6H AND SIMMONS. 



papillary masses were often divided into many branches 
and occasionally interlaced in such a way as to present the 
appearance of a multitude of gland tubules and ducts, 
lying in a fibrous stroma. The papillae were often at- 
tached to the cyst wall at several points in their circumfer- 
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Fig. 4. — Pjipillary cystadenoma. Small multiple type. These tumors were situated 
under the nipple and occupied the larger ducts. They were all small, the largest being 
but % cm. in diameter. The papillary projections in the one to the right of the pho- 
tograph are formed of delicate, branching stalks of fibrous tissue covered with epithelium, 
the whole forming an irregular mass of somewhat atypical gland ducts. In the cyst 
in the center of the specimen the epithelial proliferation has been so great as to mask 
the fibrous tissue, while in that in the left, the fibrous tissue is abundant, somewhat 
necrotic ind cedematous. There is a large amount of interstitial fibrous tissue sur- 
rounding the cyst. 

ence. Degenerations of the connective tissue, hemorrhage 
areas and areas of oedema were not uncommon. 

The epithelium appeared in many different forms. The 
lining of the larger cysts was commonly flattened and of 
several layers. That of the smaller cysts was higher and 
that covering the papillary outgrowths was often columnar 
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and of different degrees of size and development varying 
from the familiar narrow cells of the normal ducts, to the 
high, columnar, well-formed cells seen in the adenomatous 
proliferation of abnormal involution. So far as anatomi- 
cal and histological data were available, the origin of the 
papillary cystadenomata was in the fibrous tissue and epi- 
thelium of the walls of the larger ducts. 

The degree of proliferation of the epithelium varied in 
different specimens and even in different portions of the 
same microscopic section. In one place several layers of 
flattened cells were found, while in others a single layer of 
high columnar cells alone was situated against the base- 
ment membrane. 

The rate of growth of these tumors is very slow, and, as 
might be expected, the epithelium showed but little evi- 
dence of rapid reproduction ; mitoses were occasionally 
seen, but were comparatively rare. Degenerative processes 
in the papillary masses were not uncommon, and in one 
specimen particularly, a hyaline degeneration was ob- 
served which produced homogenous masses of varying 
color from red to green and black, which resembled gall- 
stones closely as the papillary growths lay in the opened 
cyst. 

The cyst cavity, in addition to the polypoid tumor masses, 

contained serous or sanguinolent fluid, apparently from 

thrombosis or rupture of the vessels of the villous stalks, and 

. in some specimens the wall of the cyst was deeply stained 

with blood pigment of similar origin. 

With regard to the etiology of tumors of this type, very 
little can be said. Trauma was cited by the patient as the 
supposed cause of the tumor in five cases. In eight cases 
no history of trauma could be obtained, and in seven no data 
on this point were available. So far as age is concerned, 
the papillary cystadenoma is generally a tumor of old age. 
The average age of twenty patients was 49.5 years. The 
extremes, however, cover a large period — the youngest 
patient being 19 years old and the oldest 81. It is to be 
noted that no gross or microscopic peculiarities were found 
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to differentiate the tumors of young women from those of 
older years. The influence of marriage and lactation does 
not appear to be significant. One of the twenty cases was 
a male patient of 51 years of age. Of the nineteen women 
eleven were married and eight had had children. Thus 
of nineteen cases of papillary- tumors there were eight in 





Fic;. 5. — Papillary cystadenoma with adenocarcinoma. The upper photograph shows 
the cyst cavity to the left and the adenocarcinoma (the dense white area) on the right. 

In the lower photograph the cyst cavity is seen to the right of the nipple partially 
filled with papillary ingrowth from the base of which the adenocarcinoma has developed. 
This is almost directly under the retracted nipple and is adherent to the skin. 

women whose breasts had undergone lactation, and eleven 
in those which had not. Whether in developing the poly- 
poid outgrowths from the wall of the duct produce the 
cyst, or whether the cyst is first produced, and the papil- 
lary outgrowth is a secondary process, can only be a matter 
of speculation. 

The symptoms of papillary cystadenoma are perhaps 
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more characteristic and better defined than those of the 
majority of tumors of the breast. One or more nodules 
are found in the central portion of the breast, not far re- 
moved from the region of the nipple. These nodules may 
vary from the size of a pea to that of an orange or larger. 




Fig. 6 — Papillary cystadenoma and adenocarcinoma. Section through the wall of 
papillary cystadenoma. The cyst was situated under the nipple and was 2 cm. in diam- 
eter. It was filled with bloody fluid and contained a friable papillary ingrowth. 
Microscopically at the base of the papillary growth the surrounding tissue was infil- 
trated by the atypical glands characteristic of adenocarcinoma. 

Af Papillary ingrowth. 

Bf Cyst cavity. 

C, Cyst wall. 

Dy Adenocarcinoma. 

They are generally described as hard in consistency, but 
if not too deep in the breast tissue, and if of sufficient size, 
an elastic or cystic feeling may be appreciable. One 
tumor was described as soft, and in a number of cases no 
tumor at all was felt until some time after the recognition 
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of the bloody discharge from the nipple. The size of the 
tumors varied in certain of the cases, according to the 
amount of fluid contained, and could be diminished at will 
by pressure, forcing the fluid out through the nipple. Pain 
was present in about one-half of the cases, but was rarely 
severe, and was not a conspicuous symptom of these 
tumors, in distinction to the more painful character of ab- 
normal involution. 

The symptom which is of the greatest value in the 
differentiation of papillary from other tumors of the breast 
is the existence of a serous or bloody discharge from the 
nipple. This discharge was present in eleven of the 
twenty cases, while in four of the others the record failed 
to give information upon the point. It is not to be ex- 
pected that discharge will always be present, as the escape 
of the fluid must depend on the patency of the duct be- 
tween the cyst and the outer world. In one case a fistu- 
lous opening was established from the cyst through a 
sinus which opened^ at the edge of the areola, but such 
a condition is obviously rare. 

Tumors of this type are of slow growth. The average 
duration of the tumor before operation was 25.8 months, 
the longest being eight years and the shortest one month. 
It is significant, however, that in three cases at least the 
discharge from the nipple was present for a long time 
prior to the discovery of the tumor. 

Enlargement of the axillary glands to such an extent as 
to make them readily palpable is not to be expected. In 
two of the twenty cases the records state that enlarged 
glands were felt in the axilla. In the remaining eighteen, 
including the three cases of carcinoma, no enlarged glands 
were felt. It is well known that in thip persons, and as 
a result of irritation, enlargement of the axillary glands 
sufficient to make them readily palpable is not uncommon. 
In cases of abnormal involution this frequently occurs. 
The presence of slightly enlarged glands, however, is of 
little significance in diagnosis. 

The diagnosis of tumors of this character from other 
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tumors of the breast is facilitated by three chief symptoms 
— I. ^., the situation, uoder or close to the ni*pple; the 
slow, painless growth ; and the presence of a discharge 
from the nipple of bloody fluid. As accessory symptoms 
it should be noted that the skin is not adherent, nor are the 
axillary glands enlarged. 

The conditions with which these tumors are most likely 
to be confounded are cancer, abnormal involution and 
periductal tumors. From cancer they are distinguished 
by their slow growth, definite outline, and by the freedom 
of skin, muscles, and axillary glands from involvement in 
the disease. Discharge from the nipple in cancer is very 
rare. 

From abnormal involution the diagnosis is more difiicult. 
Serous discharge from the nipple in such cases is occasion- 
ally noted. The diffuse character of this condition, how- 
ever, and the irregular nodular consistency of the breasts 
associated with pain and tenderness are points that aid in 
differentiation. Involution changes also are more com- 
mon in the periphery of the breast, while papillary tumors 
occur almost invariably near the nipple. 

From periductal fibromata, the diagnosis should not be 
difiicult. The periductal tumors occur, as a rule, at a 
much younger age. They are firm and elastic, often of 
large size, and rarely occur near the nipple. They slip 
and slide in the breast tissue, and never produce discharge. 
The periductal fibromata are far more likely to be con- 
fused with the fibro-cystadenomata (the other type of the 
cystadenoma or epithelial group), and it is doubtful if 
the two can be distinguished without the aid of the gross 
and microscopic examination. 

The prognosis of a papillary cystadenoma is uncertain. 
They are tumors of slow growth and may exist for years 
without producing serious inconvenience. By the English 
writers, tumors of this type have been described which in 
time protruded from the nipple as granular and bleeding 
polypi. This did not occur in any of these cases. En- 
largement to such a size as to cause serious disfigurement 
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did not occur, although one tumor as large as an orange 
was produced, and a fistulous opening leading to the cyst 
was already established when the case came under obser- 
vation. . There was no obvious suppuration, but it is to be 
supposed that infection might readily occur and be followed 
by necrosis and sloughing of the tumor. 

As in all of the tumors of the adult breast, the chief 
point of interest in prognosis is the likelihood of cancer. 
In this series of twenty cases, cancer was present in three 
instances and appeared to be associated with the existence 
of the papillary tumor, that is, the cancerous nodule was in 
the wall of the cyst, and the type of growth, adenocarci- 
noma, was the same in all three cases. Except for the 
infiltration of the surrounding tissues, the cancerous 
nodules presented characteristics of growth of the same 
general character as the papillary structures within the 
cyst, although the irregular cell growth and infiltration 
left no doubt about the diagnosis of adenocarcinoma. The 
occurrence of cancer, however, in 15 per cent, of the cases 
of papillary cystadenoma is sufficient to warrant the early 
and complete removal of these tumors, and to justify their 
classification in a group apart from the periductal type of 
fibro-epithelial tumors which show no such predisposition 
to the occurrence of malignant disease. 

The duration of the three cancer cases was 9, 12 and 
18 months respectively, and their ages were 52, 69 and 
76 years. Several of the cases which showed no evidence 
of malignant disease had been in existence for much longer 
periods, and in women of equally advanced years. It is 
perhaps worthy of note that none of the cancer cases 
showed the familiar symptom of discharge from the 
nipple, whereas it was present in all of the non-malignant 
tumors of more than eight months' duration of which we 
have specific notes. The occurrence of cancer in tumors 
of this character has been noted by many writers. It is 
undoubtedly this tendency which has led the English 
writers to the indiscriminate use of the word ** duct- 
cancer'' for papillary tumors of this kind. Tietze and 
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Sasse have each described cases of this character, under 
the names of cystadenoma proliferum destruens malignum 
(Sa-sse) and adenocarcinoma destruens (Tietze). That a 
form of adenocarcinoma occurs in certain cases of papil- 
lary cystadenoma is supported by this series of cases, but 
that this is sharply to be differentiated from other forms of 
adenocarcinoma is pjerhaps open to question. Of the three 
cancer cases, two showed no evidence of recurrence at one 
and two years after amputation of the breast ; the third 
case died of recurrence four years after operation. In 
only two cases, however, was the axilla dissected, and in 
these no diseased glands were found. In none of the 
three cases were the axillary glands palpably enlarged. 

From the consideration of the course of development of 
papillary tumors of the breast it is obvious that radical re- 
moval of the tumor is to be advised. As in all other cases 
of breast tumor also, the frequency of the occurrence of 
cancer makes an exploratory operation the duty of the sur- 
geon in every case of tumor in which the diagnosis cannot 
positively be determined to be benign and free from danger 
of subsequent malignancy ; and the number of such cases, 
with the exception of the small multiple periductal fibro- 
mata, is almost nil. When the tumors are large, or mul- 
tiple, amputation may be necessary to obtain complete 
removal ; but when small and single the breast should cer- 
tainly be saved. Excision may be performed from the 
under side of the breast by the *« plastic resection " opera- 
tion advised by Dr. Warren and described in the Journal 
of the American Medical Association^ July 15, 1906. In 
some cases, however, the operation may be simplified, and 
a small tumor under the nipple readily removed by an in- 
cision which follows the lower border of the areola for a 
quarter or third of its circumference. This incision is 
carried through the skin alone. With retractors the wound 
is then drawn open in a direction radiating from the nipple, 
and the subsequent dissection for the removal of the. tumor 
is carried on by radial incisions in order to avoid injury to 
the other ducts than the one involved in the tumor. This 
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incision does very little damage to the breast and leaves a 
scar which is scarcely discernible after a month or two has 
elapsed. 

If microscopic or gross examination of the specimen re- 
veals the presence of carcinoma, it is obvious that a com- 
plete operation should be performed. In such a case the 
pectoral muscles and the axillary contents should be re- 
moved, for, although the type of cancer is of relatively 
low malignancy, the complete operation is only a reason- 
able precaution. When this is done, the prognosis should 
be far more favorable than in the average case of cancer 
of the breast. 

Of the seventeen cases of non-malignant tumor in this 
series, seven had an amputation of the breast, eight had 
the tumor excised by a plastic or direct incision, and two by 
the areola incision. In one of the amputation cases the 
axilla was also dissected. The results of these operations 
were as follows : 

Of the seven amputation cases, one patient could not be 
traced, five were free from disease at periods of one, one 
and a half, two, three, and eight years after operation, and 
one died of old age and debility three years after operation 
without recurrence. 

Of the ten excisions, three were untraced, one showed a 
local recurrence of the tumor after six months, which has 
persisted for three and a half years without further in- 
crease ; another showed a local recurrence eighteen 
months after operation, which was removed, and the 
patient has not since reported. The other five cases were 
examined or reported free from disease at periods of one 
and a half, three, six, and eighteen months, and four 
years after operation. Of the two cases of recurrence, 
one was proved by microscopic examination to be similar 
to the original tumor and non-malignant, and the other had 
existed without change for three and a half years, so that 
the presumption is fair that complete removal of the orig- 
inal tumor was not obtained at the first excision. It is 
obvious that this should be done in every case, even if 
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amputation is required ; but we believe that so radical a 
procedure is rarely needed. 

SUMMARY. 

Twenty breast tumors of the papillary cystadenoma type 
showed the following characteristics : 

(i) They were single or multiple, involving the large 
ducts near the nipple, and composed of one or more cyst 
cavities from the walls of which grew papillary outgrowths 
composed of a fibrous tissue stroma and a luxuriant growth 
of duct epithelium in the form of irregular gland tubules 
and polypoid projections. 

(2) Tumors of this character have been described by 
many names, viz., adenoma, duct papilloma, duct cancer, 
villous papilloma, cystadenoma intracanaliculare, prolifer- 
ous cysts, etc. 

(3) They occur in the male breast as well as in the 
female. 

(4) They occur at all adult ages and independent of 
trauma, marriage or lactation. 

(5) They are usually painless. 

(6) They are generally situated near to or beneath the 
nipple. 

(7) They are usually of small size, but occasionally 
attain the dimensions of an orange. 

(8) They are of slow growth. 

(9) Their most characteristic symptom is the presence 
of a discharge from the nipple which may be serous, but 
is usually bloody in character. 

(10) Do not cause enlargement of the axillary glands. 

(11) Fifteen per cent, of the twenty cases in this series 
were associated with a form of cancer (adenocarcinoma) 
of a relatively low type of malignancy. 

(12) Treatment demands the complete removal of the 
tumor, either by excision or, if necessary, amputation of 
the breast, 

(13) Excision may be performed by plastic resection or 
by an areola incision. 
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(14) The association of cancer with papillary cystade- 
noma in 15 per cent, of the cases justifies the separation 
of this group from other fibro-epithelial tumors of the 
breast in clinical and pathological classification. 

ABSTRACT OF CASES. 

I. No. 123. 1896. Dr. J. W. Elliot (ix-180). Female, 57. 
Married. 1 child. 2 months' duration. Tumor, size of walnut. 
Right breast. Upper outer quadrant, no pain ; discharge not re- 
corded. Excised. Recurrence 2 years later. Same situation. 
Size of hen's egg. Excised. Both papillary cystadenoma. No 
later report. 

II. No. 11. 1895. Dr. J. C. Warren (320-44). Female, 44. 
Single. 6 years' duration. Tumor, 2 inches in diameter. Left 
breast. Upper half. Pain slight. Discharge from nipple for 10 
years. Excised. Papillary cystadenoma. No later report. 

III. No. 65. 1897. Dr. H. H. A. Beach (325-211). Female, 
52. Married, 1 child. 11 years' duration. Tumor, 3 inches in 

•diameter, under nipple. No pain. Discharge not recorded. 
Excised. Papillary cystadenoma. No further report. 

IV. No. 15. 1895. Dr. A. T. Cabot (334-70). Female, 61. 
Single. 9 months' duration. Tumor, size of orange. Left breast, 
under nipple. No pain. Discharge not recorded. Amputation. 
Papillary cystadenoma. 1906, reports no further trouble. 

V. No. 91. 1900. Dr. H, H. A. Beach (339-2). Female, 57. 
Widow. 2 miscarriages. 1 month's duration. Tumor, size of 
hazel-nut, under nipple. Pain slight. Discharge serous for 10 
years. Bloody in last 12 months. Excision. Papillary cystade- 
noma. No later report. 

VI. No. 217. 1901. Dr. J. C. Warren. Female. 81. Single. 
Tumor, size 3 cm., near nipple. Slight pain. No discharge. 
Amputation. Papillary cystadenoma. Died 3K years later of 
old age and debility. No trouble with breast. 

VII. No. 166. 1902. ■ Dr. A. T. Cabot (li-220). Female, 42. 
Married. 6 children, 1 miscarriage. Normal lactation. IH 
years' duration. Tumor, size almond, under nipple. Slight pain. 
Discharge brownish and bloody for 3 years. Excision. Papillary 
cystadenoma. Tumor recurred in same situation and has per- 
sisted for 4 years. No further operation. 

VIII. No. 171. 1902. Dr. W. M. Conant (lix-14). Female, 
45. Married, 8 children ; 2 miscarriages. Breast abscess on other 
side 2 years ago. 6 months' duration. Tumor under nipple. No 
pain. Discharge bloody on pressure. Excised. Papillary- cysta- 
denoma. Report, 4 years later, no trouble. 
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IX. No. 184. 1903. Dr. W. M. Conant (lxxxi-295). Female, 
35. Married, 8 children. 1 year's duration. Tumor size of chest- 
nut, under nipple. No pain. Bloody discharge. Amputation. 
Examination, 4 years later. No trouble. 

X. No. 204. 1904. Dr. S. J. Mixter (469-145). Female, 67. 
Married, children (?) Duration, 2 years. Tumor, size of egg, near 
nipple. No pain. Discharge not recorded. Amputation. Pap- 
illary cystadenoma. Reports, 3 years later, no trouble. 

XL No. 210. 1905. Dr. C. A. Porter. Female, 43. Married. 
4 children. 4 years' duration. Tumor, size of small orange, 
near nipple. Sinus at edge of areola. Painful of late. Dis- 
charge from sinus watery and bloody. Amputation. Papillary 
cystadenoma. Report, 18 months, no trouble. 

XII. No. 209. 1905. Dr. R. B. Greenough (42-352). Fe- 
male, 19. Single. 1}4 years' duration. Tumor, size of half a 
hen's egg. No pain. Bloody discharge from nipple. Excision 
by areola incision. Papillary cystadenoma. 19 months later, 
examination, no further trouble. 

XIII. No. 211. 1905. Dr. Wm. M. Conant. Male, 51. 4 
months* duration. Tumor size of walnut. Upper outer quad- 
rant. Pain not marked. Bloody discharge from nipple on 
pressure. Amputation with dissection of axilla. Papillary cyst- 
adenoma. Examination, 16 months later, no trouble. 

XIV. No. 205. 1906. Dr. S. J. Mixter. Female, 24. Single. 
4 years' duration. Tumor size of lemon, under nipple. Slight 
pain at time of catamenia. Discharge from nipple bloody and 
purulent ( ?) Excision. Papillary cystadenoma. No later 
report. 

XV. No. 206. 1906. Dr. J. C. Warren. Female, 34. Married, 
no children. 8 years' duration. Tumor, size of walnut. Right 
breast ; lower inner quadrant. No pain. Discharge not noted. 
Plastic resection. Periductal fibroma and papillary cystadenoma. 
6 months later, result perfect. 

XVI. No. 208. 1906. Dr. F. G. Balch. Female, 30. Single, 
4 months* duration. Tumor, size of walnut, under nipple. Con- 
siderable pain. No discharge. Excision with areola incision. 
Papillary cystadenoma. Result, 3 months later, perfect. 

XVII. No 212. 1906.- Dr. C. L. Scudder. Female, 40. 
Single. 7 years' duration. No pain. Bloody and serous dis- 
charge. Plastic resection. Papillary cystadenoma. No later 
report. 

XVIII. No. 216. 1898. Dr. S. J. Mixter (333-177). Female, 
52. Married, no children. 9 months' duration. Tumor, 2 inches 
in diameter, near nipple. Pain slight. Discharge not recorded. 
Nipple retracted. Skin adherent. No glands felt in axilla ► 
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Amputation. Papillary cystadenoma and adenocarcinoma. Died 
four days later of cancer of the breast. 

XIX. No. 215. 1901. Dr. H. H. A. Beach (385-136). Female, 
76. Widow, 2 children. 1 year's duration. Tumor, size of wal- 
nut ; upper inner quadrant. No pain ; non-adherent. No gland 
felt in axilla. Amputation. Axilla not dissected. Papillary 
cystadenoma and adenocarcinoma. Report, 1 year later, no 
recurrence. 

XX. No. 214. 1905. Dr. J. C. Warren. Female, 69. 
Single. 18 months' duration. Tumor, size of walnut, under 
nipple. Adherent to skin. No glands felt in axilla. Slight pain. 
No discharge. Complete amputation. Axilla not dissected. 
Papillary cystadenoma and adenocarcinoma. 2 years later, ex- 
amination showed no recurrence. 
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A DEMONSTRATION OF THE SPIROCH^ETA PALLIDA OF 

SYPHILIS, WITH DESCRIPTION OF RAPID METHOD 

OF STAINING.* 

By T. J. Manahan, M.D., of Boston, 

Prom Pathological Library^ Massachusetts General Hospital, 

In May, 1905, Schaudinn and Hoffman presented their 
work on the occurrence of a spiral-shaped organism in 
syphilitic lesions. This organism they named the Sfiro- 
chcBta pallida. Their observations were confirmed by 
Metschinkoff one month later. Since then a great many 
confirmatory observations have been made by others in this 
country and abroad. The evidence is conclusive that pri- 
mary lesions, condyloma, macular, papular, pustular le- 
sions and mucous patches contain the Sfirochteta pallida 
either constantly or in the majority of cases. Schaudinn 
has demonstrated it in aspirated splenic juice taken from a 
case of recently acquired syphilis. Rickzet and Noeg- 
gerath have found it in the blood, while several others 
have failed. The pallida has been found in the skin of 
congenital syphilitic children. A most interesting case 
was one of Flexner's, who found the organism in skin 
lesion of a child whose mother acquired syphilis five years 
before. Metschinkoff and Flexner have found the Spiro- 
chcBta pallida in monkeys which have been successfully 
inoculated with syphilis. 

The Spirochceta pallida measures 4 to 10 microns long 
and Yt. micron wide. The curves are short, corkscrew- 
like and vary in number from 4 to 20. The organism is 
motile, rotating on its long axis, and has sharpened ends. 
Flagella have been observed. I have observed a forking 
at the end in one specimen. Other spirilla occur about 
the healthy genitals and in non-specific ulcerations. The 
form seen most frequently is the Spirochceta refringins. 
This organism is broader, has longer and fewer curves 
and stains more intensely than the pallida. There is no 
difficulty in differentiating them after one has made many 

^Reprinted from the BostOH Medical and Surgical Journal, vol. cllv, No. lo, 
pp. 264-266, March 8, 1906. 
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observations. In a recent paper, Schaudinn and Hoffman 
state that it is their conviction that the SfirochcRta -pallida 
is the definite cause of syphilis. Metschinkoff expresses 
confidence and thinks syphilis is a chronic spirilla infection. 

The first specimens I examined were stained by the 
Geimsa method, which is the one first recommended by 
Schaudinn and Hoffman. This method requires eighteen 
hours and stains the SfirochiEta -pallida verj' faintly. 
On experimenting with Dr. Wright's blood stain I found 
the organism could be much more intensely stained in a 
period of five minutes with this stain. This rapid and 
more intense method of staining is a great advance, as it 
saves time and makes the recognition of the organism 
comparatively easy. The application of Wright's blood 
stain to the staining of smears obtained from syphilitic 
lesions is as follows : The stain is prepared according to 
the directions given in Mallory and Wright's ** Pathologi- 
cal Technique," p. 371. 

Five-tenths of a gram of the dried methylene blue eosin 
precipitate is added to 100 cc. of pure methyl alcohol, 
Merck's guaranteed reagent, and after a concentrated 
solution is obtained, the solution is filtered. Take 30 cc. 
of the filtrate and add 10 cc. of pure methyl alcohol. 

This solution is now ready for use and should be kept in 
a tightly corked bottle to prevent evaporation. If evapora- 
tion takes place, a precipitate will form which will so 
obscure the specimen as to prevent the recognition of the 
organism. 

The film is covered drop by drop with as much of the 
staining fluid as the coverglass can conveniently hold and 
allowed to remain one minute. Water is then added, drop 
by drop, until a metallic film appears on the surface. In 
my experience I have found that four drops give the best 
results. The stain is now kept on for five minutes and 
then washed in water. The amount of water used should 
be just enough to remove the staining fluid. On examina- 
tion, the red corpuscles should be a pale blue and the 
Spirochceta pallida purple. If the differentiation is 
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carried any further with water, the SpirockiBta do not stain 
as deeply. The coverglass is dried over the flame and 
mounted in balsam. Preparations should be made with 
great care in order to prepare thin and evenly distributed 
smears. The method of obtaining the material depends 
on the seat and character of the lesions. 

In chancres, where ulceration has taken place, the 
following method has been found most suitable : The 
lesion is washed with water and gauze removing as much 
of the necrotic tissue as possible. At the junction of the 
ulcerated area with the indurated margin a small incision, 
4 mm. long and 2 mm. deep, is made with a tenotome. 
The first few drops of blood are removed with gauze and 
the bleeding checked by pressure. Then with the back 
edge of the tenotome a small amount of material from the 
bottom and sides of the wound is removed. This material, 
which will be blood-tinged serum, is then placed on a ^ 
coverglass, which has been carefully washed in absolute 
alcohol and ether and a smear made in the same manner 
as you would prepare a blood smear. In mucous patches 
two methods are employed to obtain the material. The 
selection of the method to be used depends upon the 
character of the lesion. In fissures of the tongue or 
mucous patches which have gone on to ulceration, the 
lesion is washed with gauze and water. The necrotic 
material is then removed with a small, blunt curette. 
After the bleeding has stopped, the base of the fissure or 
ulcer is gently scraped with the curette. The material 
thus obtained is placed on a coverglass and a smear made. 
In early mucous patches before ulceration takes place, the 
procedure is as follows : The edge of the diseased 
mucous membrane is lifted with a tenotome and from the 
wound a drop or two of the blood-tinged serum is placed 
on a coverglass and a smear is made. 

Preparations from the skin eruptions may be made by 
one of the two following methods : 

A bleb is made by the application of strong ammonia 
over the skin lesion. When a bleb is formed, remove the 
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serum with a platinum loop and make a smear. This 
method has not been satisfactory. Another and more 
satisfactory way is to scrub the skin thoroughly with 
alcohol and water. Then select a well-developed macule 
or papule and scrape off the upper layers of skin with a 
knife until a bloody serum exudes. A good-sized drop of 
bloody serum is allowed to form. Remove this drop by 
touching it with the surface of a coverglass. The drop 
will adhere to the coverglass and a smear is then made. 
Through the kindness of Drs. J. T. Bowen, C. J. 




Photo by Mr. L. S, Brown. 
Case i. — From chancre, five weeks' duration, showing Spiro- 
chicta pallida of syphilis and red blood corpuscles, x 1500. 

White, D. F. Jones and H. Cabot, I was able to obtain 
material from eighteen cases. These cases were from the 
Skin, Surgical and Genito-Urinary Out-Patient Depart- 
ments of the Massachusetts General Hospital. 

Case I. Male ; age, thirty-two. Ulcer appeared on penis three 
weeks after coitus. At present time, five weeks from appearance 
of sore, there is an ulcer on the corona 1 cm. in diameter with 
indurated edges. There is a macular papular eruption on the 
chest, back, abdomen and arms, and also a mucous patch on the 
lower anterior gum. (See plate.) 

The clinical diagnosis was syphilis. 

Coverglasses were taken from the ulcer, and showed several 
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spirochseta pallidae. The examination of the mucous patch 
showed many spirochseta pallida, there being about three times 
as many as seen in the smear from the penis. The smears from 
the skin and blood were negative. 

Case II. Male; age, seventeen years. Gonorrhea for two 
weeks. Twenty-three days after coitus a small sore appeared on 
the penis. Four weeks later a fine papular eruption on the chest, 
back and arms. The diagnosis of syphilis was made at this time. 
Eleven weeks later I examined smears taken from the skin. At 
this time the eruption was fading. I examined ten smears, all of 
which were negative, likewise smears from the blood. 

Case III. Male; age, eighteen. Eight weeks ago primary 




Photo by Mr. L. S. Brown. 
Case 5. — From ulcer of penis showing Spirochseta refringins 
and red blood corpuscles, x 1500. 

lesion on penis, followed five weeks later by a macular eruption 
on body and arms, and is still present. The clinical diagnosis of 
syphilis was made on the day the smears were examined, and the 
case up to this time had no anti-specific treatment. I made 
smears from a young papule, and found a few spirochaeta pallida. 
The blood smears were negative. 

Case IV. Male; age, twenty-four. Three weeks ago sore 
came on penis two weeks after coitus. On the under side of the 
frenum is a hard ulcerated area. The epitrochlear, inguinal, and 
post-occipital glands are enlarged, and there is an eruption on 
the chest and arms. Clinical diagnosis, syphilis. Smears from 
ulcer showed several spirochaeta pallidae, while smears from the 
skin macule and the blood were negative. 

Case V. Male ; age, twenty-six. Urethral discharge for two 
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weeks. Examination shows uretheral discharge with multiple 
indurated ulcers about the prepuce. Inguinal glands enlarged, 
but not tender. Smears made from the ulcers failed to show any 
of the spirochaeta pallida. Many smears were examined in two 
lots. The second smears were taken four days after the first ex- 
amination. Later the patient developed a phimosis, and was 
circumcised. Following the operation the local condition im- 
proved rapidly, and was discharged well five weeks later, with 
no evidence of syphilis. (See plate.) 

Case VI. Male; age, twenty-eight. Has had gonorrhoea for 
three months. Ten days ago a sore came on penis following 
coitus three weeks previous. Six weeks later characteristic erup- 




Photo by Mr. L, S. Brown. 
Case 10. —r From mucous patch six days' duration showing 
Spirochaeta pallida of syphilis and red blood corpuscles, x 1500. 

tion appeared. The diagnosis of syphilis was made, and the 
patient placed under treatment. The treatment has been con- 
stant, and the only lesions now are two mucous patches. Smears 
from the mucous patches showed many spirochseta pallidae. 

Case VII. Male ; age, twenty-one. Two months ago devel- 
oped gonorrhoea and an ulcer on the penis.- One month ago 
throat and mouth became sore, and at this time he noticed a 
faint skin eruption. At present he has several mucous patches 
and anal condylomata. Clinical diagnosis, syphilis. Smears from 
mucous patches showed many spirochaeta pallidae. 

Case VIII. Male; infant, three months old. Two weeks ago 
skin eruption appeared. The child is thin, anemic, and poorly 
nourished. Examination shows a general macular eruption on 
body, with papular eruption on palms and soles of feet. Abdo- 
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men enlarged. Clinical diagnosis, congenital syphilis. Exami- 
nation of smears from skin lesions were negative. In this case I 
examined twenty slides taken from arms, body and legs. 

Case IX. Female ; age, twenty. Ten days ago a small sore 
appeared on the middle of the lower lip. Since then it has in- 
creased in size, and is now 8 mm. in diameter. It is an indu- 
rated, somewhat elevated ulcer. Under the angle of the left jaw 
is a hard, tender swelling the size of a large marble. Clinical 
diagnosis, ulcer of lip with septic gland. Smears were taken 
from the ulcer, and were negative, although many slides were 
examined. One week later a second examination was negative. 

Case X. Female; age, twenty-three. Fourteen months ago 
was treated in the Out-Patient Department for multiple chan- 
croids. Examination at that time showed the bacillus of Ducrey. 
Five days ago she came again to the hospital with an ulcer on the 
upper lip which is in the median line, covered with a scab with 
a fissure in the center. Examination showed the post-occipital 
glands enlarged on each side. The pharynx is red and there are 
patches on the anterior pillars. Three weeks ago had a sore on 
the finger which has since healed. Complains of severe head- 
aches, general pains. She has been married one year, and two 
months ago gave birth to a child which is now said to be dying 
from consumption. Thus far I have bepn unable to obtain the 
child for observation and material. Clinical diagnosis, syphilis. 

Examination of smears from the lip showed many spirochaeta 
pallidas. (See plate.) 

In this case the diagnosis was doubtful clinically. The value 
of a quick method of staining the spirochaeta pallida was well 
demonstrated in this case as a diagnostic measure. 

Case XI. Female ; age, forty-two. Has been under treatment 
for syphilis for the past year. At times she has neglected carry- 
ing out the treatment. Eighteen months ago a gummatous 
nodule appeared on the upper anterior surface of the tongue. 
At the present time it is still present as an elevated hard area 
about the siize of a quarter. Clinical diagnosis, gumma of tongue. 
Microscopic examination of smears from the surface and center 
of the gumma failed to show any spirochaeta pallida. 

Case XII. Male; age, twenty-three. Sore throat for three 
weeks. Macular papular eruption on forearm and palms. Re- 
mains of induration on prepuce. Enlarged epitrochlear glands. 
Tonsils Jenlarged. Several sloughing mucous patches. Clinical 
diagnosis, syphilis. Smears taken from mucous patches show 
many spirochaeta pallidas . 

Case XIII. Male ; age, twenty-four. Has had a sore on the 
upper middle surface of penis 14 mm. in diameter, slightly indu- 
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rated. The center is covered with necrotic grantilation tissue, 
the edge is clean cut. There is an eruption on the body suggest- 
ing scabies. Clinical diagnosis, scabies, and diagnosis of ulcer 
deferred. Several smears were examined for the spirochaeta 
pallida, but all were negative. 

Case XIV. Female ; age, twenty-three. Three months ago 
red pimples appeared on a portion of the interior aspect lower 
part of right leg. They enlarged in size and ulcerated, and were 
followed by others of the same description. Otherwise well. 
Gives no venereal history. Clinical diagnosis, ulcers of leg. 
Smears were taken from the ulcers and showed many bacteria, 
but no spirochseta pallidas. 

Case XV. Male ; age, twenty-five. Ten months ago sore on 
penis six weeks after last coitus, disappeared with cauterization. 
No rash. Three months ago three small sores on scrotum. Five 
days ago shifting pains followed by a lumpy petechial eruption, 
more or less over the entire body. Gums and tongue swollen. 
Physical examination : Glands in neck and groin. Penis gangren- 
ous. Line of demarkation formed 8 cm. from pubes. The clini- 
cal diagnosis in this case is doubtful. The patient had a severe 
general infection, but is now recovering under anti-specific treat- 
ment. Smears from granulating wound of penis were negative. 

Case XVI. Male; age, twenty. Has had trouble with penis 
for two weeks. Typical induration. Area on prepuce with porky 
roll. No ulceration. No other objective symptom. The patient 
does not speak English, and it was not possible to obtain an accu- 
rate history. Clinical diagnosis, syphilis (?) Several smears were 
taken from sclerosed area and no spirochaeta were found. 

Case XVII. Male ; age, twenty-eight. Sore on penis seven 
weeks ago coming on three weeks after coitus. At present time 
an indurated area on under side of corona with a granulating 
patch in the center. There is a generalized macular eruption 
over chest and back. The inguinal, post-occipital and epitroch- 
lear glands are enlarged. There are mucous patches in the 
mouth. Clinical diagnosis, syphilis. Microscopic examination of 
smears shows several spirochaeta pallidas in ulcer of penis, and 
many more in the mucous patches. 

Case XVIII. Female ; age, twenty-three. Has large swelling 
on upper lip, which started four months ago like a cold sore. 
Picked it with a pin and it began to swell. Has not been pain- 
ful. It is not as large now as it was three months ago, and has 
been decreasing in size daily. The under surface of the tongue 
is furrowed and has patches. The lesion on the lip is 1.5 cm. in 
diameter, hard, and is covered by thin mucous membrane. Vagi- 
nal examination : Hymen intact. Condylomata on vulva. Clini- 
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cal diagnosis, syphilis. Primary lesion of lip. Smears from lip 
and tongue lesions show many spirochaeta pallida. 

Summarizing the observations made in these cases, I 
found the presence or absence of the S^irochceta pallidce to 
be as follows : 



SpiROCHiETA Pallida. 
Present. Absent. 



Clinical Diagnosis j 
Syphilis i 

Clinical Diagnosis, 
Lesion of Non- 
Syphilitic Origin 
or Doubtful 



(^ Chancres, 
j Mucous, 

Skin lesions, 

Blood, 

Gumma of tongue. 



4 cases 
6 „ 
2 „ 

„ 
„ 

cases 



1 case 

cases 

3 ,. 

4 „ 

1 case 

6 cases 



It is evident from these facts that the SfirochcBta -pal- 
lida was present in the first group of cases constantly in 
the chancres and mucous patches. In these cases the 
clinical diagnosis of syphilis was clear. In the chancre, 
where I failed to find the organism, the sore had com- 
pletely healed. The failure to find them in the blood in 
view of the observations of others, is undoubtedly due to 
faulty technique on my part. In the six cases of the 
second group the clinical diagnosis were doubtful or other 
than syphilis. In these cases careful searching failed to 
show the SpirochcBla pallida y although the Spirochteta 
refringins was frequently seen. 

Conclusion. — From my observations I believe that the 
constant occurrence of the SpirockiBta pallida in typical 
syphilitic lesions indicates, first, that it is the organism 
which causes syphilis. 

Second, that by method of staining which I have de- 
scribed in ulcers of the penis, an early diagnosis can be 
made without waiting for the appearance of secondary 
symptoms. This is a great advantage, because the treat- 
ment can be commenced before a general systemic infec- 
tion has taken place. 
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Third, that the presen9e of large numbers of Spiro- 
chceta -pallidiB (in one case fifteen in one field) in mucous 
patches bears out well the known clinical fact as to the 
infectiousness of mucous patches. 

DESCRIPTION OF PLATES. 

The first and third microphotographs shown in the ac- 
companying plates show two SpirochtBta 'pallidcB^ one 
from a chancre and the other from a mucous patch where 
syphilis was acquired over one year before. 

The second plate shows the SfirochiBia refrtngins. 
The excursion of the curves are longer and fewer in num- 
ber than in the pallida. It can also be seen that the 
diameter of the refringins is slightly greater. 
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PRIMARY TUMORS OF THE URINARY BLADDER. 

A STUDY OF FORTY-ONE CASES AT THE MASSACHUSETTS 

GENERAL HOSPITAL.* 

By Lincoln Davis, M.D., of Boston. 

Oui'Patient Surgeon^ Massachusetts General Hospital ; Instructor in Anatomy^ 

Harvard Medical School. 

The cases which form the basis of this paper are taken 
from the clinical records of the Massachusetts General 
Hospital since 1877, and the autopsy records since 1897. 
There are included in this series of forty-one cases only 
primary tumors of the bladder which have been verified 
by either operation or autopsy. Many cases in which the 
diagnosis was made by the presence of villous fragments 
in the urine, or from the clinical symptoms, or by the 
cystoscope, but which for various reasons did not come 
either to operation or autopsy, are not included. Neither 
are numerous cases of malignant disease of the bladder, 
obviously secondary to cancer of the uterus, prostate, or 
intestines, included. 

The object of this study has been : 

First. To record such clinical data, as the analysis of 
a considerable number of cases affords, with special refer- 
ence to end results after operation. 

Second. To investigate the pathological anatomy of the 
simple epithelial tumors of the bladder, commonly called 
papillomata, with relation to the ultimate prognosis. 

To this purpose the hospital records have been carefully 
analyzed, and after persistent search, reliable information 
as to the histories of patients after discharge from the hos- 
pital have been pretty generally obtained ; personal inter- 
views were possible in a few cases. All the pathological 
specimens which were preserved have been reexamined, 
and studied in relation to each other, and to the clinical 
course of the disease. 

* For the privilege of reporting these cases I wish to acknowledge the courtesy of 
the Visiting Staff of Surgeons of the Hospital. I also desire to thank Dr. W. F. Whit- 
ney, Surgical Pathologist, and Dr. J. H. Wright, Director of the Clinico-Pathological 
Laboratory, for the use of their valuable material and for kind assistance. Reprinted 
from Annals of Surgery, April, 1906. 
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In thirty-seven of the forty-one cases included in this 
report, the tumors were removed by operation ; in the re- 
maining four cases the condition was found at autopsy. 
A summary of the cases in the form of a table follows at 
the end of this article. 

ETIOLOGY. 

Prevalence. — The fact that in the twenty-eight years 
since 1877 only thirty-seven cases of primary tumors of 
the bladder have been operated upon at this hospital, leads 
one to believe that the disease is a comparatively rare one, 
at least in this locality. 

It is interesting to note that in the same period of time 
there have been four hundred and forty-two cases of stone 
in the bladder operated upon. This comparison, however, 
is not strictly fair, for it is reasonable to suppose that a 
greater number of cases of tumor than of stone have been 
overlooked, since the diagnosis of the former condition 
was, until the perfection of the cystoscope within recent 
years, rather uncertain, while a perfectly adequate method 
of diagnosticating stone has been known for years. Then, 
too, doubtless in the earlier years, on account of the 
greater formidableness of the operation for tumor as com- 
pared to that for stone, some of the former cases, even if 
diagnosticated, may not have been attacked. 

By decades the cases of tumor group themselves as fol- 
lows: 1877-1887, S cases operated on; 1887-1897, 14 
cases operated on; 1897-1905, 18 cases operated on. 
The increase since 1897 is not striking, considering 
the improved methods of diagnosis and operative tech- 
nique. 

That the disease is generally considered a rare one is 
shown by the much-quoted figures of Klister, who found 
10 cases out of a total of 3938 cases of tumors of all kinds 
operated upon at the Augusta Hospital in Berlin, }i oi 1 
per cent. Gurlt collected 66 cases out of 16,637 cases of 
tumors in three large hospitals in Vienna, less than 0.4 
per cent. 
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Albarran, on the other hand, maintains that tumors of 
the bladder are far from rare, and cites the fact that in 
Guyon's ward at Necker in 4 years there were 55 vesical 
tumors, or 3.9 per cent, of all genito-urinary cases there 
treated. 

Sex. — ^^In this series of cases there were 7 females and 
34 males, an excess of males slightly less than that re- 
ported in other collections * of cases. Albarran's figures 
are 14 per cent, of females in 381 cases. Nitze's figures 
show a still smaller percentage of females.' 

Age. — The age at which the patients entered the 
hospital with the disease has been noted. In decades the 
cases group themselves as follows: Under 20 years, i 
case ; 20-30, 2 cases ; 30-40, 2 cases ; 40-50, 5 cases ; 
50-60, 21 cases; 60-70, 7 cases; 70-80, 8 cases. This 
shows a marked preponderance of cases in the sixth 
decade, a fact generally noted. The youngest patient 
was 16 years old, a case of sarcoma ; the oldest 73. The 
average age was 53. 

Excluding two comparatively rare forms, myxoma and 
sarcoma, which occur in childhood, the first exclusively 
and the second commonly, tumors of the bladder in general, 
although occurring throughout adult life may be said to 
essentially belong to the period of middle life, and early 
old age. 

Cause. — The direct cause of tumors of the bladder as 
of tumors elsewhere in the body is not known. The fre- 
quency with which certain cell inclusions have been found 
in the epithelial tumors of the bladder, has led to consid- 
erable discussion of the parasitic theory in connection with 
their origin. 

According to the weight of best authority, however, 
these cell inclusions can be adequately explained as the 
products of either cell activity or degeneration, as the 
case may be, and the parasite remains to be actually 
demonstrated. 

Of predisposing causes several have been advanced 
from time to time and seem to have more or less weight. 
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Chief of these is irritation (chemical, mechanical or 
bacterial). 

That chemical irritation of the bladder has some rela- 
tion to the formation of bladder tumors seems to be borne 
out by the prevalence of this condition among workers in 
aniline factories. A striking number of such cases have 
been reported by Rehn, Leichtenstern and Huldschiner. 
It cannot be doubted, it seems to me, that there is here 
something more than mere coincidence. That it is more 
than a contributing factor, however, cannot be claimed in 
view of the small proportion of cases to which it applies 
relative to the total number of bladder tumors. 

In this series of cases chemical irritation of the bladder 
seemed to play no part in the causation of the disease, so 
far as an investigation of the occupations of the patients 
could determine this point. The occupations were va- 
rious, and diverse, including all the ordinary vocations of 
life ; sea-faring men, of whom there were five, were for 
some unaccountable reason in the majority. 

The mechanical irritation of stone in the bladder has 
been considered an etiological factor of importance. 
Rosenow has collected from the literature 44 cases in 
which stone was associated with tumor. From a study of 
the clinical history and post-mortem findings of these 
cases, he reasons that the stone was primary in 18 cases, 
and the tumor in 8. He concludes " that contrary to the 
views of Neelsen, Busse, and others, an etiological rela- 
tionship between calculus and tumor is not to be denied 
altogether, and calculus seems to favor the development 
of tumor in a larger percentage of cases than tumor favors 
the development of stone." 

The latter part of this conclusion is not only contrary to 
the views of the authors quoted above, but is at variance 
with the opinions of such authorities as Guyon, Albarran 
and Nitze. The former says that it can be affirmed that 
preceding diseases of that organ (the bladder) or of the 
urethra, such as gonorrhoea, stricture, cystitis, stonfe, re- 
tention, hypertrophy of the prostate predispose to tumors 
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of the bladder in no way. Nitze makes a statement to 
the same effect. 

Furthermore, there is considerable evidence that tumor 
does favor the development of stone in many cases, the 
secondary changes in the bladder which inevitably sooner 
or later result from the presence of a tumor, such as in- 
flammation, ulceration, retention, etc., furnishing the very 
conditions which are most favorable for the formation of 
a calculus. ' 

The well-known frequency of calcareous incrustation of 
tumors is evidence of this tendency. It is merely a further 
step in the same process to the formation of a true calculus 
about a detached fragment of tumor, and such cases have 
been reported. 

An investigation of cases in this hospital with reference 
to the association of stone and tumor may be of interest. 
It is a striking fact that of the 438 individuals who under- 
went 492 operations for stone in the bladder since 1872, 
only one (Case XVIII) according to the records, subse- 
quently developed a tumor of the bladder. If others did 
so the condition was either unrecognized, or treated else- 
where. Among this number there were many cases of 
recurrent vesical calculi with repeated operations, which 
were doubtless subjected to the ''irritation of stone" in no 
small degree. It must in fairness be said, however, that 
in a number of these cases of recurrent vesical calculi there 
was enlargement of the prostate gland, and that in at least 
one of them, possibly more, it was afterwards discovered 
that the gland was carcinomatous. Such cases not being 
primary tumors of the bladder, are not included in this 
series, but are mentioned as possibly throwing some light 
on the difference of opinion which exists as to the asso- 
ciation of stone and tumor. 

Of the 41 cases of primary tumors of the bladder, in 
addition to Case XVIII, already mentioned, there were 7 
cases in which there was an association either past or pres- 
ent with true calculus or deposition of urinary salts. 

These cases, Nos. I, IV, XV, XVIII, XXIII, XXIX, 



Digitized by 



GoogI( 



208 DAVIS. 

XXXI and XXXVI, may be briefly summarized as 
follows : 

Case I. — A villous tumor of the bladder incrusted with urin- 
ary salts was removed by Dr. Warren. No history of previous 
stone. Death 14 years later. Cause of death recorded in Massa- 
chusetts Archives as ** renal calculi." 

Case IV. — Service of Dr. Bigelow. Urinary symptoms for 
8 months, with haematuria for 2 months. At operation a litho- 
trite was introduced into the bladder and what seemed to be a 
soft stone seized and crushed. The evacuator brought out some 
fragments of stone with blood-clots. A vaginal cystotomy was 
then done, and a tumor the size of two English walnuts removed 
from the bladder. The patient died at the end of 7 days. 

Case XV. — This case has been reported in detail by Dr. A. T. 
Cabot. ^ A brief resume follows here : 

In 1870, in another city, the patient was cut for stone by the 
lateral perineal route. Frequency of micturition persisted ever 
after this. In 1884 there was a sharp attack of cystitis, and five 
years later fragments of stone were passed. In September, 1889, 
the patient entered the hospital; the bladder was searched for 
stone, washed out with the Bigelow evacuator, and several small 
fragments composed of papillary masses of epithelial cells mixed 
with urinar>' salts came away. Suprapubic cystotomy was then 
performed by Dr. Cabot, and a thick, flat, cutaneous-looking 
sheet of tissue removed from surface of bladder, — '* Pachydermia 
vesicae. " 

In March, 1892, the patient began to have pain in the bladder 
and frequent micturition again. In July, 1894, he reentered the 
hospital with a discharging sinus above the pubes. The sinus 
was enlarged by Dr. Cabot and the interior of the bladder ex- 
plored : it was found invaded by a new growth. A small portion 
which was removed proved to be epidermoid cancer. The patient 
died a short while later, and at autopsy the bladder, as well as 
the kidneys, muscles of abdominal wall and retroperitoneal 
glands, were found to be involved in the disease. 

Case XVIII. — This case also has been reported by Cabot. ^ 
There was a history of stricture of the urethra, for which no 
operation was done. Six years later, after an attack of renal 
colic {?), a few small, pea-sized stones were passed. Eight years 
later, symptoms of cystitis developed, which steadily increased 
for a year, imtil a small stone in the bladder was crushed by Dr. 

* Papers on Genito- Urinary Surgery. " A case of cystitis with formatioii of a 
thick epidermal sheet in the bladder, — Pachydermia vesicae." 
2 Papers on Genito-Urinary Surgery. " Observations upon stone in the bladder.'- 
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Cabot in 1895. In the course of a few months there were two 
recurrences of stone, for which there was no apparent cause, as 
the bladder emptied itself and the urine was acid. In Novem- 
ber, 1895, the bladder was opened above the pubes by Dr. Cabot ; 
a stone was removed from the post prostatic pouch, and a little 
myoma with ulcerated, granulating surface, incnisted with uri- 
nary salts was removed. There was no recurrence of symptoms 
for 2 years. History after this time not known. 

Case XXIII. — Service of Dr. Elliot. Symptoms of cystitis 
with haematuria following confinement 2 years before. Passed 
several small stones during the preceding year. In May, 1900, 
the urethra was dilated and two small tumors removed from blad- 
der. In December of the same year she reentered the hospital 
with the same symptoms, and a history of having passed blood 
and some stones. A suprapubic cystotomy was done by Dr. 
Greenough. A deposit of calcareous matter was curetted off the 
bladder wall, and two papillomatous masses removed. No his- 
tory subsequent to the discharge from the hospital could be 
obtained. 

Case XXIX. — Haematuria of 3 months' duration. Papillary 
tumor incrusted with urinary salts removed by suprapubic cystot- 
omy by Dr. Cabot. No urinary symptoms 2 years later. 

Case XXXI. — Operation 31 years ago at the age of 9 for stone 
in the bladder. No urinary symptoms from that time until the 
beginning of the present trouble, 3H years ago, when he first 
noticed bloody urine which has persisted intermittently since. In 
February, 1904, a papillary tumor of the bladder was removed by 
Dr. Cabot. No stone. In August of the same year he returned 
to the hospital with recurrence of symptoms. The bladder was 
reopened by Dr. Conant and found studded with nodular growths, 
which were curetted out and cauterized. He left the hospital 
somewhat relieved. Death from the disease ensued 2 months 
later. 

Case XXXVI. — A large fibro-myo-sarcoma removed by Dr. 
Balch, the lower portion of the growth was incrusted with urin- 
ary salts. 

Of these 8 cases there were 4 (Cases I, IV, XXIX and 
XXXVI) in which there was not true stone formation, but 
incrustation of existing tumors with urinary salts. In 
these it is evident that the tumor was the primary factor. 

In 2 cases (Nos. XVIII and XXIII) it is not possible to 
determine which was the primary etiological factor. In 
Case XVIII, the probability of the early stones having 
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favored the development of the tumor, a myoma, is at 
least offset by the contrary evidence that the late ones 
were the result of it. Case XXIII is inconclusive through 
incompleteness of subsequent history. 

Two cases (Nos. XV and XXXI) in which the stone 
was unquestionably primary in point of time, remain to be 
considered. Case XV was complicated by the rare con- 
dition of pachydermia vesicae, which is of notoriously slow 
development, and therefore very likely may have ante- 
dated both conditions, the persistence of the bladder-symp- 
toms after removal of the stone giving color to this view. 
Be that as it may, there are at least as good grounds for 
attributing the tumor, which was epidermoid cancer in 
this case, to a malignant transformation of the leukopla- 
kia, as to the direct result of a single stone removed 24 
years previously. 

Halle, who reported 7 personal cases of leukoplakia of 
the bladder, in 1896, advanced the theory of the malig- 
nant degeneration of this condition. He supported his 
theory on the evidence of one of his own cases, in which 
the coexistent lesions of leukoplakia and cancroid were 
found, and also on the analogy of a similar tendency in 
leukoplakia of the mouth. 

Of Halle's 7 cases it is interesting to note that 4 were 
associated with stone ; in 3 of these the stone was evi- 
dently secondary in origin, in the fourth case this point 
could not be determined. 

In the other case (No. XXXI), there can be no question 
but that the calculus was primary, the interval of 26 years, 
however, between the removal of the stone and the onset 
of tumor symptoms, — an interval characterized by the 
entire absence of all bladder symptoms, — makes it hard 
to believe that '« irritation " played an important part in the 
causation of the tumor. 

Among these cases should be mentioned for the sake of 
completeness 2 cases (Nos. XXXII and XXXVIII) in 
which the patients gave a history of having passed gravel, 
respectively, i and 2 years previous to entrance to the 
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hospital. In neither of these cases was stone or deposi- 
tion of urinary saUs found in the bladder. The uncon- 
firmed observation of a patient as to the passing of gravel 
is liable to too many sources of error to be accepted with- 
out scepticism, and therefore it seems not worth while to 
consider these 2 cases further. 

As far then as an analysis of these cases goes, it may 
at least be said that no strength is added thereby to the 
irritation-of^stone theory. 

Under the head of mechanical irritation should be men- 
tioned the effects of the distoma haematobium. The occa- 
sional association of papilloma, carcinoma and sarcoma 
with Bilharzia disease of the bladder has been reported by 
Goebel. Zuckerhandl, in his '' Handbuch der Urologie," 
pictures very beautifully a *' Bilharzia papillom" showing 
numerous calcified distoma embryos in the stroma of the 
tumor. This source bf irritation, like the aniline poison- 
ing, is of great interest, but is necessarily restricted to a 
very limited field and lies outside the scope of this paper. 

Bacterial irritation of the bladder, as in cystitis, enlarged 
prostate, etc., may be dismissed as of no real importance 
in the causation of bladder-tumors, except possibly in the 
rare instances of epidermoid cancer. In only a small 
proportion of cases in this series was there any history of 
urinary disturbance antedating the symptoms which could 
be properly ascribed to the tumor itself. 

Early gonorrhoea had been present in 6 cases. No 
sequelae of that disease were mentioned in the histories 
except in one case, where stricture of the urethra had 
been present 15 years previous to the tumor. 

In 16 cases it was stated that there never had been 
gonorrhoea. In 19 cases there were no data as to this 
point. 

Symptoms of cystitis, — that is, frequent and painful 
urination, — were the first complaints in 15 cases, but the 
cardinal symptom of tumor, hsematuria, followed shortly 
in all; the only exceptions being Case XVII in which 
there was a period of 5 years characterized by frequency 
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of micturition and scalding before the onset of hsematuria ; 
Case XVIII, a myoma, in which haematuria was never 
noted ; and Case XL, in which there had been recurrent 
attacks of pain in the left kidney region for 20 years pre- 
ceding the occurrence of blood in the urine. 

The cases in which there was a previous history of stone 
have already been detailed. 

In the remaining 20 cases haematuria was the first 
urinary symptom noted. 

PATHOLOGY. 

In 28 of the total of 41 cases, microscopical examina- 
tions of the tumors removed were recorded. According 
to these reports there were 15 cases of cancer, 10 of papil- 
loma, 2 of sarcoma, and i of myoma. Under the first 
heading were included such varieties as infiltrating cancer, 
epithelioma, villous and papillary carcinoma, adeno-car- 
cinoma, mesothelial cancer, and epidermoid cancer. 
Under the heading ''Papilloma" were included 4 cases 
designated as malignant papilloma, one case as probably 
malignant, and 2 cases in which the question of malig- 
nancy could not be determined from the specimen. Of 
the 2 sarcomata, one was a round-cell variety, the other a 
fibro-myo-sarcoma. There were 3 cases in which second- 
ary operations were done for recurrent tumors; in one 
case the recurrent growth was reported to be of the same 
nature as the original, — viz., cancer; in another a papil- 
lary cancer was reported to have recurred as a papilloma, 
and in a third an epithelioma as a carcinoma. 

To the multiplicity of terms employed by different in- 
vestigators with regard to the epithelial tumors of the 
bladder, are to be attributed seeming discrepancies, which 
are more apparent than real, but which are nevertheless 
confusing. 

How shall a malignant papilloma be distinguished from 
a papillary cancer, or an epithelioma from a papilloma, 
or carcinoma ? 

Recourse to the literature does not dispel this confusion, 
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as a most varied nomenclature and classification of these 
growths has been adopted by different authorities. With 
the hope of clearing away the confusion on this subject in 
my own mind at least, a careful study has been made of 
the pathological specimens which had been preserved in 
19 cases, and were kindly placed at my disposal. 

Classification. — It seemed necessary at the outset to 
adopt a classification for these tumors. That proposed by 
Kuster, based on histological structure, dividing tumors of 
the bladder into 3 groups according to the 3 elements of the 
bladder-wall, — epithelial, connective tissue, or muscular, 
— from which their principal elements are derived, is the 
simplest and perhaps the most generally accepted. This 
has been followed with one radical change in interpreta- 
tion for which there is good authority, namely, the trans- 
position of the papilloma (Zottenpolyp of Kuster) from 
group 2 to group i. With this change the classification 
stands as follows : 



1. Epithelial group 



Connective-tissue 
group 



papilloma 
carcinoma 
adenoma 
cysts 

sarcoma 
myxoma 
fibroma 
angioma 



3. Muscle group \ myoma 

This is essentially the classification of Albarran reduced 
to its simplest terms. It does not include certain rare 
forms of bladder tumors such as rhabdo-myoma, chon- 
droma, and dermoids, which are not derived from any 
normal elements of the bladder-wall, and for which Al- 
barran makes another class under the name ''Hetero- 
topic." As none of these rare forms was observed they 
are mentioned only to be dismissed from further con- 
sideration. 

Papilloma. — The term '* papilloma" has been retained 
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in this classification, objections on the score of ambiguity 
of the word being outweighed by the sanction of long 
usage in English medical literature. The term as here 
used refers to a pedunculated papillary or villous tumor 
consisting of a branching connective-tissue stalk, contain- 
ing blood-vessels and occasionally smooth muscle-fibres, 
covered with one or more layers of epithelial cells, but 
without epithelial infiltration of the bladder-wall. This 
tumor is classed under the first or epithelial group, as the 
epithelial element in it is regarded as the essential one. 
There are, however, great variations in the proportions of 
epithelium and connective tissue in different specimens. 
All gradations occur from the tumor in which the con- 
nective tissue forms a thick and massive stalk with but a 
thin covering of two or three layers of epithelial cells, a 
form which is hardly to be differentiated from the pure 
fibroma, to that in which the connective tissue is reduced 
to a mere line threading its way brokenly between masses 
of epithelial cells packed in countless layers. 

Yet in the main, two types of papilloma stand out as 
fairly distinct, the villous and the lobulated. The villous 
type, *' fimbriated papilloma " of Sir Henry Thompson, is 
characterized by the delicacy and tenuity of its connective- 
tissue processes, which spring like a tuft of grass from a 
circumscribed base. The structure of the tumor is so 
delicate that it collapses into a soft mass when exposed to 
the air, and it is only when observed in a fluid medium 
that its slender filamentous nature is appreciated. Micro- 
scopically, the epithelial covering is usually comparatively 
thin, comprising but a few layers of cylindrical cells. By 
some observers this variety is regarded as merely an early 
stage in the development of the second type, the lobulated 
papilloma, '' fibro-papilloma," of Thompson. In the lob- 
ulated papilloma the connective-tissue stalk is thicker and 
more branching, and the epithelial covering also, as a 
rule, considerably thicker, so that the tumor has a firmer 
consistency and retains its shape when removed, resem- 
bling closely a miniature cauliflower. 
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There may also be marked divergence from the normal 
type on the part of the epithelial cells in these tumors, as 
to size, shape and arrangement, so that some of these 
papillomata may present most atypical or malignant as- 
pects, so-called transitional forms, which are only to be 
differentiated from the true carcinoma by the absence of 
epithelial invasion of the bladder-wall. 

There being then such variations in the structure of this 
form of tumor, it is but natural that there should have been 
much confusion as to its terminology and classification. 
The terms, "fungus "of early authors, '' zottenkrebs" of 
Rokitansky, '* fibroma papillare" of Virchow, " papillary 
epithelioma " of Zeigler, '' zottenpolyp" of Kiister, " fim- 
briated" and '« fibro-papilloma" of Thompson, and ''vil- 
lous tumor " of many writers, all refer to this same growth, 
and illustrate well enough the different points of view from 
which it has been regarded. Nitze, though retaining the 
term papilloma, follows Virchow and Kiister in classify- 
ing it as a connective-tissue tumor. 

Carcinoma, — There is corresponding confusion on the 
subject of primary carcinoma of the bladder, particu- 
larly in regard to that form commonly called papillary or 
villous carcinoma, which is generally conceded to be the 
most prevalent variety. There has been and still is great 
divergence of opinion among authorities as to what con- 
stitutes a papillary carcinoma of the bladder. Rokitansky 
held that all papillary epithelial tumors of the bladder were 
malignant, and designated them as zottenkrebs. This 
view is still held to a certain extent. Virchow was the 
first to emphasize the fact that benign ''papillary 
fibromas " did occur. The existence of benign epithelial 
tumors of the bladder has been amply confirmed since. 

Albarran distinguishes two forms of epithelial tumors of 
the bladder according to the type of their epithelial cover- 
ings, — the benign papillomata, or (as he prefers to call 
^them) "polyps benins," and the malignant epitheliomata. 
If the type of the normal epithelial cells of the bladder is 
reproduced, then the tumor is a papilloma ; if the cells are, on 
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the Other hand, atypical, then the growth is an epithelioma. 

Other authorities, notably Orth and Ziegler, make 
epithelial infiltration of the bladder-wall, and the formation 
of metastases, the distinctive sign of a carcinoma in this 
locality as elsewhere. 

The fact, which is pretty generally recognized, that a 
benign papilloma may undergo carcinomatous degenera- 
tion, makes it evident that there must be a stage in this 
process when it will be exceedingly difficult, if not impos- 
sible, to determine whether a growth is benign or malig- 
nant; the term *« transitional" has been applied in such 
cases. This tendency of papillomata to malignant de- 
generation will be considered in more detail later. 

It is also a generally conceded fact that of two tumors 
which are otherwise macroscopically and microscopically 
indistinguishable, the bladder-wall may show epithelial in- 
filtration in one, and not in the other. 

Under these circumstances it seems requisite for the 
sake of clearness and uniformity in differentiating these 
papillary growths, that the condition of the underlying 
bladder-wall in regard to epithelial infiltration should be 
made the crucial test of malignancy, rather than the char- 
acter and arrangement of the cells in the growth itself. 
The former criterion is definite and precise, and even if 
its application is not possible in all cases of operative re- 
moval of the tumors, is, nevertheless, to be preferred to 
one which, although possessing a wider range of applica- 
tion, is so indefinite and subtle, and subject to such latitude 
of personal interpretation, as to surely lead to differences 
of opinion. 

Other forms of carcinoma, such as the diffuse or nodular 
infiltrating growths, are distinctive and offer no difficulties 
in recognition. 

Relative Frequency of Papilloma and Carcinoma. — 
As the result of differences of definition among authori- 
ties, there are widely divergent views as to the relative 
frequency of papilloma and carcinoma. 

Albarran may be quoted as an exponent of the view that 
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malignant growths greatly predominate. He records 8i 
epithelial tumors of the bladder which were histologically 
studied by himself. Of these, 13 in which the epithelium 
was considered typical, were classed as papillomata, and 
68 in which it was atypical, were classed as epitheliomata, 
without reference to the question of infiltration of the 
bladder-wall. The word epithelioma is here used, accord- 
ing to the custom in France, as indicative of malignancy. 

Nitze, who upholds the contrary view, mentions 220 
cases of his own which were anatomically studied. Of 
these 144 were papillomata, 64 carcinomata, 2 adenomata, 
7 sarcomata, and 5 myxomata. 

Kuster was the first to point out a source of error which 
doubtless led many observers to consider as malignant, 
papillary tumors which were really benign. This was the 
appearance of masses of epithelial cells surrounded by a 
connective-tissue framework which might give at first the 
impression of alveolar carcinoma, but which a closer study, 
especially of serial sections, revealed as folds between the 
papillary processes, cut in such a manner as to produce 
this effect. Another source of error which has been 
pointed out by Colley is the possibility of fragments of 
epithelial cells broken from the delicate villi of the tumor 
in the process of preparing the section, becoming trans- 
posed to other portions of the section, where they may be 
regarded as evidences of metastases. I have frequently 
observed little clumps of epithelial cells scattered about the 
edges of the tumor, at the base, as well as on the surface, 
which I have regarded as due to this cause. 

With this preliminary clearing of the path, we may pro- 
ceed to a consideration of the cases in hand. 

Analysis of Cases. — Specimens were personally ex- 
amined in 19 cases; of these 17 belonged to the epithelial 
group, with which this analysis is particularly concerned. 

In 6 of these 17 cases there was satisfactory evidence, 
either microscopial or macroscopical or both, of epithelial 
invasion of the bladder-wall. These cases were, there- 
fore, regarded as carcinomata. 
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Fig. I. — Lobulated papilloma natural 
size (Case XXXV). 




Fig. 2. — Section of a lobulated papilloma x 4 diameters 
(Case XXXVII). 
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Fig. 4. — Section of lobulated papilloma x 5 diameters (Case XXI). This was a re- 
current growth removed 8 years ago, with no subsequent recurrence. 




Fig. 5.— Low-power drawing of detail of same at point marked by arrow. Shows 
vascularity of connective-tissue stalk, and comparative thickness of epithelial covering, 
which has been drawn on one side of the stalk only. The concentric arrangement of 
the epithelial cells in small clusters is quite striking. 
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In 7 cases the specimens allowed of a more or less com- 
plete examination of the underlying bladder-wall, which 
was found to be free from epithelial infiltration. These 
cases were, therefore, regarded as papillomata. 

In the 4 remaining cases the specimen did not contain 
any portion of the bladder-wall, so that the question of 
epithelial infiltration could not be determined by the micro- 
scope in them. Neither was there macroscopical evidence 
of infiltration at the time of operation. These cases must 
be considered doubtful, then, as far as this test goes. It 
is in such cases that the structure of the tumor itself, and 
particularly the type and arrangement of the epithelial 
cells, offer a clue of more or less value as to the benign or 
malignant nature of the growths. On these grounds, 
which have already been characterized as unsatisfactory, 
these 4 cases have been tentatively classed among the 
papillomata. 

Cases of Papilloma. — .The specimens in the 4 doubtful 
cases (Nos. XX, XXI, XXVI, XXXV) may be briefly de- 
scribed as follows : 

Case XX. — The specimen in this case was a papillary growth 
the size of a chestnut, which on section showed a pedicle, without 
bladder-wall, from which sprung a rather coarse, branching, vas- 
cular, connective-tissue framework, iparkedly infiltrated with 
round cells and covered by a many-layered epithelium of fairly 
regular type, and not excessive thickness. The line of demarca- 
tion between epithelium and connective-tissue was fairly sharp. 
No mitoses were observed. 

Case XXI. — The specimen, one of two similar ones removed, 
consisted of a papillary growth of about the same size as the pre- 
ceding one, showing none of the bladder- wall. The branching 
connective-tissue stroma was slight and exceedingly vascular. 
The epithelial covering was of considerable thickness in places, 
and here and there were clusters of epithelial cells in a concentric 
arrangement forming epithelial whorls. Line of demarcation 
not everywhere sharp ; no mitoses. (See Figs. 4 and 5.) 

Case XXVI. — The section was of a papillary growth, some- 
what larger than the two preceding, showing a number of 
branching stalks springing separately from a common base, com- 
posed of connective tissue without muscle-fibres. The papillary 
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processes consisted of a central branching stalk of connective tissue 
of some thickness, containing blood-vessels clothed with a many- 
layered epithelium which, for the most part, did not greatly ex- 
ceed in thickness the width of the stalk. The epithelial cells 
were of large size and quite uniform, cylindrical at the base, be- 
coming cuboidal at the surface, disposed in layers, 12 to 30 in 
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Fig. 6. — Section of papillary epithelial tumor x 5 diameters 

(Case XXVI). In this case there was recurrence with 

death from the disease. 

number, approximately. They presented a regular and typical 
arrangement. Mitoses were, however, strikingly numerous. 
The line of demarcation between epithelium and connective 
tissue was particularly clear cut. There was some small cell in- 
filtration of connective tissue of base and a number of plasma 
cells. (Figs. 6 and 7.) 

Case XXXV. — Sections consisted of fragments of a papillarj- 
tumor the size of a pigeon's ^zz (Fig. l), showing neither base 
nor bladder- wall. The delicate connective-tissue stroma was 
covered with a many-layered epithelium of very considerable 
thickness. The cells were of fairly large size and were so closely 
packed together in places as to partially obliterate the spaces 
between neighboring papillary processes. Occasional mitoses 



Digitized by 



GoogI( 



222 



DAVIS. 



were observed. The line of demarcation between epithelium 
and connective tissue was sharp. 

In the sections of all these cases there were masses of 
epithelial cells entirely surrounded by a connective-tissue 
stroma; these are all, however, susceptible of Kiister's 
explanation. In Cases XX and XXVI there were small 




Fig. 7. — Low-power drawing of detail of same at point marked by arrow, showing 
regularity of epithelium and sharp line of demarcation between it and (^onnective-tissue 
stroma. The mitoses which were strikingly numerous are not shown. 

clumps of epithelial cells scattered about the edges of the 
specimens, at the base as well as at the surface ; these 
were considered to be the result of trauma to the specimen 
after its removal. 

It would surely be difficult to draw accurate differential 
conclusions as to their benign or malignant character from 
the histology of these specimens. Of the four, No. XXVI, 
except for the number of mitoses, showed the most typical 
epithelium. 
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What light does the clinical history of these cases after 
operation throw on the question of malignancy ? 

In Case XX, eighteen months after the operation, death 
resulted from another disease without recurrence of blad- 
der symptoms. In Case XXI, there have been no signs 
of a recurrence in the 8 years which have elapsed since 
the operation. In case XXVI, there was a recurrence 
and a second operation, i8 months after the first, with 
death from the disease 2 months later. The histology of 
the recurrent growth will be considered under another 
heading. In Case XXXV, there were no bladder symp- 
toms for 4 months after operation.* 

Clinically then, one case (No. XXI) seems to have 
been proved benign. Another (Case XX) also probably 
benign. Two cases have recurred. In No. XXVI, 
which will be further considered, the recurrence was 
proved to be malignant, in the other (No. XXXV) it is 
also probably malignant. 

In 4 cases (Nos. XXIX, XXX, XXXIII, and XXXVII) 
the specimens removed contained portions of the bladder- 
wall including muscularis; careful examination of these 
failed to reveal evidences of epithelial infiltration in any. 
These specimens were of a similar nature to those al- 
ready described ; the first 3 of them, however, showed a 
greater proliferation of epithelium and a less typical ar- 
rangement, in fac^ a more malignant aspect, than any in 
the first group. 

Case XXIX. — A papillomatous tumor the size of the end of a 
finger was removed from the bladder with the cautery, including 
a margin of healthy mucous membrane and a considerable extent 
of bladder-wall, including the muscularis. The tumor was in- 

*This patient reentered the hospital Feb. 5, 1906, with history of slight hematuria 
for 4 months. I did a suprapubic cystotomy and removed the prostate which was re- 
garded as suspicious of malignant disease ; there was no sign of a recurrence of the 
papilloma. Microscopical examination of the prostate showed simple hypertrophy. 
The patient made a good recovery from this operation, but 4 months later hematuria 
recurred. Cystoscopy at this time showed the bladder wall to be studded with small 
papillomata, and by rectal palpation the bladder floor seemed indurated. Operation 
was refused. The patient is still living (May, 1907), in comparative comfort, with only 
occasional hsematuria. 
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crusted with urinary salts. Doubtless owing in part to the 
escharotic effect of the cautery, and also on account of the neces- 
sary removal of the incrusted portions, the specimen was rather 
imperfect and confusing. A main stalk of considerable thickness 
could be made out, from which there were very fine lateral off- 
shoots, covered with an extremely thick layer of epithelium. 
The epithelial cells were quite variable in size and shape, and 
showed in places a very irregular or atypical arrangement. 
There were occasional mitoses. The line of demarcation was not 
everywhere sharp between the epithelium and connective tissue 
of the stalk. There was marked round-cell infiltration of the 
stalk. The bladder- wall itself showed no epithelial infiltration. 

Case XXX. — Section of a papillary growth 2x3 cm., with a 
portion of the base and muscularis of bladder- wall ; there were a 
number of long, slender connective-tissue stalks covered with an 
exceedingly thick layer of epithelial cells. The villous processes 
in places were fused. The arrangement of the epithelial cells 
varied considerably in different parts of the growth, being in 
places quite typical, in others quite atypical. A number of 
mitoses were observ'^ed. The line of demarcation was not sharp ; 
no epithelial infiltration of bladder-wall. There was an opportu- 
nity to examine the bladder two days later at autopsy in this 
case. A partial prostatectomy for adenoma of the prostate had 
been done at the same time that the papilloma was removed. 
The bladder was found to contain much clotted blood, with 
hemorrhagic infiltration of the tissues about the bladder. On 
the mucosa of the posterior bladder- wall there was a small shaggy 
mass with a short pedicle. The bladder- wall at the site of re- 
moval of papilloma showed some thickening. Microscopic exam- 
ination, however, according to the autopsy report, showed no 
evidence of carcinoma. This section could not afterwards be 
positively identified. The section of the small papilloma, found 
at autopsy, showed a papillary excrescence not larger than a pea, 
which was partly denuded of epithelium. The epithelium where 
it existed was disposed in few layers. Lying on the connective- 
tissue stroma just below the surface and in places communicating 
with the surface, were clumps of epithelial cells, some of which 
contained open spaces in the center, giving to them a glandular 
appearance. There was no epithelial i^ifiltration of the bladder- 
wall at the base of the tumor. The section corresponded closely to 
what Zuckerkandl has described and pictured as cystic papilloma. 

Case XXXIII. — The specimen consisted of a pedunculated 
growth, 6 cm. in greatest diameter, which was removed from the 
bladder together with a considerable extent of underlying blad- 
der-wall, including its muscularis. Microscopically, the growth 



Digitized by 



GoogI( 



PRIMARY TUMORS OF THE URINARY BLADDER. 225 

consisted of a number of long, slender stalks which were ex- 
tremely vascular, radiating outwards from a circumscribed pedi- 
cle. These stalks were clothed with an epithelial covering of 
great thickness which consisted of large epithelial cells, varying 
considerably in size and arrangement. 

In places the cells were packed together very closely, neighbor- 
ing villi becoming fused and the papillary structure lost. In 
other places the arrangement was quite typical. Mitoses were 
rare. Line of demarcation between epithelium and connective- 
tissue fairly sharp. There were evidences of intense inflamma- 
tion of the bladder- wall, with round-cell infiltration. Absolutely 
no epithelial infiltration. The specimen is very like that in 
Case XXX. 

Case XXXVII. — In this case two tumors were removed from 
the bladder, one the size of a pigeon's egg on the right margin of 
the trigonum, and another smaller growth, size of a large pea, 
on the posterior wall above trigonum. 

The larger section showed a papillary tumor with its pedicle 
but without bladder- wall. (Fig. 2.) The stalk was compara- 
tively coarse and contained muscle-fibres. The epithelium, less 
thick than in many of the preceding specimens, was composed of 
small, strikingly uniform, cylindrical cells, sharply marked off 
from the connective-tissue stroma. No mitoses were observed. 
The smaller specimen was of the same character, showing a good 
portion of the bladder- wall without infiltration. Serial sections 
were made of both these specimens, but beyond demonstrating 
the fact that masses of epithelial cells, apparently enclosed in a 
connective-tissue stroma really were a part of the surface epithe- 
lium, showed nothing. 

Clinically, in Case XXIX, there is perfect health 2 years 
and 2 months later. Case XXX has no clinical after- 
history; the histological evidence of benignity of the 
growth, is, however, quite complete. 

In Case XXXIII there is perfect health one year later. 
Case XXXVII is too recent to be considered. 

It would be premature to draw conclusions from these 
histories, but it may be said, as yet, the histological find- 
ings have not been belied by the clinical data. 

In 3 cases (Nos. XXXVIII, XXXIX, XLI) the speci- 
mens were obtained at autopsy, and cut together with a 
portion of the bladder-wall to which they were attached. 
In these cases an excellent opportunity was afforded to 
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examine the whole thickness of the bladder-wall directly 
below the stalk of the tumor, but here, too, careful search 
failed to show the slightest evidence of epithelial infiltra- 
tion in the submucosa or muscularis in any of them. 
Serial sections were not made. 

Case XXXVIII. — This specimen was a coarsely papillarj- growth, 
about 2x3 cm., with a short stalk springing from the sub- 
mucosa of the bladder- wall, containing large-sized blood-vessels. 
There was an intense inflammatory condition of both tumor and 
bladder-wall, evidenced by infiltration with leucocytes and necro- 
sis. This considerably obscured the histology of the growth. 
The surface epithelium was mostly denuded ; in one place only 
there were strips of a many -layered epithelium upon a connective- 
tissue stalk, forming a typical papillary process. The pedicle of 
the tumor, even close to its base, enclosed large masses of large 
variable-sized cells, some with several nuclei, which were regarded 
as atypical epithelial cells. There was no epithelial invasion of 
the bladder-wall itself. 

Case XXXIX. — The specimen was that of a villous tumor, 
2x3 cm., the smaller of 2 similar growths, arising by a number of 
separate fine stalks from the submucosa of the bladder- wall. 
Viewed with a hand lens, the growth resembled a jungle of long 
grass. The long slender stalks, which showed but little branch- 
ing, were covered with a comparatively narrow layer of cylindrical 
or spindle-shaped epithelial cells. Towards their ends the stalks 
were bare, the epithelium being stripped off and lying around 
loose, mostly at the bases of the stalks. Mitoses were rare. 
Many plasma cells were found in the connective-tissue stalks. 
There was no epithelial infiltration of the bladder- wall. 

Case XLI. — This specimen showed a delicate villous growth 
of small size 1>4 xl>^ cm., arising from the submucosa of the 
bladder-wall by a bunch of separate connective-tissue stalks. 
These stalks were long and slender, with but few branches, and 
were mostly stripped of epithelium, the epithelial cells lying 
loose in confused masses between the bases of the villi. These 
cells were cylindrical and spindle-shaped and varied considerably. 
There was absolutely no epithelial infiltration of the bladder- wall. 
(Fig. 3.) 

Sumfuary. — A recapitulation of this analysis of the 
II cases regarded as papillomata may be stated as 
follows : 

Four were demonstrated by complete histological ex- 
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amination of the base and bladder- wall to be benign. 
Cases XXX, XXXVIII, XXXIX and XLI. 

Three may be considered benign as far as a histologi- 
cal examination of a portion of the bladder-wall goes. 
Cases XXIX, XXXIII, XXXVII. 

Of the 4 remaining cases which were histologically 
doubtful, one case (No. XXI) may be reasonably consid- 
ered to have been benign in the light of the subsequent 
clinical history; probably also Case XX. One case (No. 
XXVI) which recurred in a malignant form may have 
been such from the start, though not necessarily. One 
case (No. XXXV) is still doubtful. 

Number^ SizCy Situation and Form. — In 7 of the 11 
cases of papilloma the tumors were single ; in each of the 
other 4 cases there were 2 tumors. There were no cases 
in this series with large numbers of papillomata — papillo- 
matosis.* 

The situation was not always exactly stated. The 
favorite site seemed to be at the base of the bladder near 
the ureteral openings. Where 2 tumors existed, the 
larger one was usually at the base of the bladder and the 
smaller on the posterior wall, at a point which would be 
in contact with the other when the viscus was empty. 
This was quite striking in Cases XXX and XXXVII, and 
seems to corroborate the theory of propagation by cpntact, 
which Albarran states is an indisputable fact. 

In size the papillomata varied from one which was de- 
scribed in situ as being somewhat smaller than a lemon, 
which was the largest, to one the size of a small pea, the 
smallest. 

As to form, there were two excellent specimens of the 
villous papillomata in Cases XXXIX and XLI ; 6 were 
of the commoner, lobulated, or cauliflower type (Nos. 
XX, XXI, XXVI, XXXV and XXXVII). The 3 re- 
maining cases represented intermediate forms. 

Cases of Carcinoma, — The specimens in the 6 cases 

* In case No. XXXV, recurrence in the form of papillomatosis has occurred since the 
first publication of this article. 
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regarded as carcinoma, while affording sufficient histologi- 
cal data for a diagnosis, were not sufficient either in number 
or completeness to allow of a differentiation of varieties. 

One specimen was obtained at autopsy, the other 5 at 
operations. The latter were removed piecemeal, so that 
they were necessarily fragmentary and incomplete. Only 
one of them showed the muscularis of the bladder-wall. 
In the other 4 specimens the question of infiltration, as far 
as the microscope was concerned, remained undetermined. 
It has been stated that infiltration of the bladder-wall is 
the distinctive mark of a papillary carcinoma of the blad- 
der, and such it is in differentiating it from a papilloma ; 
but where the structure is not of a papillary nature the 
diagnosis can be adequately made from the type and ar- 
rangement of the epithelium and its relation to the con- 
nective tissue, without reference to the bladder-wall. 

A brief description of these specimens follows : 

Case XXIV. ^ — A sessile, friable tumor with a base the diame- 
ter of a silver dollar was removed by morcellement from the floor 
of the bladder. Sections of the fragments showed on the surface 
a few connective-tissue processes covered with epithelium, which 
were suggestive of a papillary structure, and a loose, columnar 
arrangement of epithelial cells in the connective tissue of what 
was regarded as the submucosa. 

Case XXVII. — The projecting portions of a hard mass, in- 
volving the base and posterior wall of the bladder, were removed 
by morcellement. The specimen on section showed masses of 
large atypical epithelial cells invading a stroma of connective 
tissue. No mucosa or muscularis of bladder- wall could be 
recognized. 

Case XXXI. — A " papillomatous ' * tumor of large size was re- 
moved from the anterior wall and base of the bladder. A sec- 
tion of a fragment of the growth showed in places an arrange- 
ment of the epithelium and connective-tissue stroma suggesting 
villi which had become fused ; in other places the arrangement 
was of an alveolar .structure. The cells were very large and flat, 
of squamous type. No part of the bladder-wall could be recog- 
nized as such, in the section. There were many cell inclusions 
in this specimen. 

* This case has been reported by Dr. F. B. Harrington. Boston Medical and Surgi- 
cal Journal, May 29, 1902. 
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Six months later a secondary operation showed the base of the 
bladder completely studded with hard nodules, with considerable 
induration of the bladder- wall. Section of one of these nodules 
which was curetted off, showed solid masses of epithelial cells of 
smaller size than in the preceding growth, separated by fine, 
fibrous trabeculae. 

Case XXXII. — A portion only of a mass involving the right 
side of the bladder was removed. On section it showed solid 
masses of large epithelial cells infiltrating between the bundles of 
muscular fibres of the bladder-wall. 

Case XXXIV. — At operation the bladder was seen to be cov- 
ered with " villous-looking nodules,*' which were easily separated 
from the bladder-wall. The latter was diffusely infiltrated and 
the urethral orifice was surrounded by a growth which 'was 
scraped off. Section of a fragment showed masses of small 
epithelial cells separated by a fine vascular connective-tissue 
stroma. No ** villi ** were to be seen, nor could any portion of 
the bladder- wall be identified. 

Case XL. — In this case the tumor was found at- autopsy. An 
abstract of the report follows : In the bladder an irregularly ovoid, 
fairly smooth tumor, about 2^ cm. in greatest diameter, with 
short pedicle, situated near the beginning of prostatic urethra, 
was found. The mucous membrane of the neck of the bladder 
and trigonum was generally beset with numerous small, whitish 
nodules. The prostate was enlarged. Sections of the tumor 
showed groups and columns of atypical epithelial cells in places 
forming more or less perfect tubular structures, arranged in a 
dense, fibrous-tissue stroma. A section of the prostate showed 
increase in the interstitial connective tissue and dilation of the 
tubules with atrophy of their epithelium. A few columns and 
masses of carcinomatous cells were present in the lymph-spaces. 
There were metastases in the retroperitoneal lymph-nodes. 
The growth was regarded as an adenocarcinoma, primar>' in the 
bladder. 

Summary. — These 6 cases of carcinoma may be 
summed up as follows : 

In Case XL, an adeno-carcinoma, which is a rare form 
of primary cancer of the bladder, the possibility that the 
original focus of disease was in the prostate cannot be 
positively denied. 

In Case XXXII, an alveolar carcinoma, infiltrating the 
bladder-wall, the diagnosis is unassailable. 
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In Case XXIV, there was fairly satisfactory evidence 
of infiltration of the submucosa of the bladder- wall. 

In the other 3 cases, microscopic evidence of infiltration 
of the bladder-wall was lacking; there was, however, 
macroscopic evidence of it at the time of operation. In 
all of the specimens the histological structure of groups of 
atypical epithelial cells enclosed in a connective-tissue 
stroma was sufficiently convincing ; 2 cases (Nos. XXIV 
and XXXI) showed slight evidences of villi in places, 
sufficient to suggest papillary carcinoma. 

The after-histories of these cases gives further proof of 
their malignancy, if any were needed. 

In Case XXIV death resulted 6 months after the opera- 
tion, the disease having returned with great loss of blood. 

In Cases XXVII, XXXI, XXXII and XXXIV, death 
from the disease resulted in from 2 weeks to 6 months 
after operation. In no case was there an autopsy. 

Malignant Degeneration of a Benign Papilloma. — 
There has been much discussion upon this important sub- 
ject, the weight of authority seeming to favor the possi- 
bility of such a change. Civiale first advanced the view 
that a benign papilloma of the bladder, called at that 
period fungus, might take on a cancerous change. This 
view is shared by Klister, Thompson, Orth, Von Antal, 
Ziegler, Albarran, Zuckerkandl and many others. 

On the other hand, Rauschenbusch does not believe in 
this transition, and Lubarsch holds that it is not proven. 
Nitze, in his vast experience, has never observed a case in 
which a tumor of the bladder, removed at a second opera- 
tion, showed a different structure from the original. 

The subject being of much practical importance, it 
seems worth while to examine briefly the evidence. 

In the first place, there is the analogy of authenticated 
cases of papilloma of the larynx becoming cancerous. 
This has been shown by Semon to be much rarer than 
was generally believed. He collected statistics of 10,774 
cases of benign tumors of the larynx, in only 5 of which 
did he find the evidence of carcinomatous change incon- 
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trovertible. The scarcity of these cases is explained by 
Wendel on the ground that papilloma of the larj^nx, unlike 
papilloma of the bladder, occurs mostly at an age when 
there is but slight tendency to cancer. 

Secondly, clinical evidence seems to support the theory, 
for how else are cases to be explained, of which a number 
have been reported by Fenwick and others, where there 
have been symptoms of painless haematuria for 20 years or 
more, and at operation papillary tumors have been re- 
moved, showing but limited epithelial infiltration of their 
bases? It does not seem reasonable to suppose that such 
cases could have been malignant from the start, when 
symptoms have been so mild and the progress of the lesion 
so slow. 

Thirdly, there is a considerable accumulation of histo- 
logical evidence by different observers. Orth states that 
he has observed a bladder in which near a large, unmis- 
takably cancerous, papillary growth, smaller papillary 
tumors were present, in which nothing of a cancerous 
nature was to be found. A large number of similar ob- 
servations are recorded in the literature. 

Zuckerkandl recognizes two modes of cancerous trans- 
formation of a simple papilloma. In one he describes the 
process as beginning in the tumor itself. In this form the 
epithelial cells in places lose their regular form and ar- 
rangement ; they become packed together in dense masses, 
numerous mitoses attest their rapid growth, and as a result 
of this epithelial proliferation, the line of demarcation be- 
tween epithelium and stroma becomes less sharp, and in 
places groups of epithelial cells will be seen breaking into 
the connective-tissue spaces. In more advanced stages 
the papillary processes become fused and unrecognizable, 
only a sparse stroma with blood-vessels remaining of the 
original framework. 

In the second form, the tumor itself remains anatomically 
benign in appearance, while deep in the underlying blad- 
der-wall small metastatic masses of epithelial cells attest 
the malignancy of the growth. This form is illustrated 
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by a reproduction of an actual specimen of a villous papil- 
loma of extremely benign appearance, the exquisite malig- 
nancy of which is, however, shown by the presence of « 
small epithelial thrombus in the midst of the muscular coat 
of the bladder-wall. The first form of transformation is 
also illustrated by specimens. 

Noteworthy cases similar to these have been reported by 
CoUey, Schuchardt, Wendel and others. 

There is only one case in this series which can properly 
be considered under this heading : 

Case XXVI. — After 3 >^ years of intermittent haematuria a 
papillary tumor was removed from the bladder by operation. 
This growth has already been described among the papillomata. 
(Figs. 6 and 7.) 

There was a recurrence of symptoms and a second operation 
one year and six months later, with death from the disease two 
months after the second operation. At this second operation the 
bladder was found to be filled with large soft masses of cauli- 
flower appearance, which were extirpated with cutting forceps. 
The largest of these masses removed was 3 cm. in diameter. The 
only specimen preserved showed on section 4 papillar>' stalks 
arising from a connective-tissue base. No portion of the bladder- 
wall could be identified. The connective-tissue stalks were com- 
paratively narrow, quite vascular, branched freely, and were 
covered with a very thick layer of epithelial cells. These cells 
varied considerably in size, and were packed together without 
definite arrangement, so that in places adjoining \dlli appeared 
fused together, producing an appearance not unlike alveolar can- 
cer. In other places the papillary structure was quite regular. 
Mitoses were numerous. Everv-where the line of demarcation 
between epithelium and connective-tissue was indistinct. The 
two tissues shaded insensibly into each other. Within a large 
blood-vessel of one of the stalks there was a group of epithelial 
cells ; this was interpreted as an illusion, the result of the direc- 
tion of the section, and not a real epithelial thrombus. Ljdng in 
the blood about the specimen, both at the surface and at the edge 
of the connective -tissue base, there were small clumps of epithe- 
lial cells which were regarded as probably broken from the villi. 
There were, however, two clumps of epithelial cells which lay 
directly within the connective-tissue of the base, not upon it, or 
at its edge, which coufd not but be regarded as evidence of infil- 
tration. This fact, together with the macroscopic evidence of 
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Fig. 8. — Section of a fragment of recurrent papillary growth removed at second operation 
in (Case XXVI) x 5 diameters. No bladder-wall is shown. 




Fig. 9. — Low-power drawing of detail of same at point marked by arrow in 
Fig. 8. The relative increase in epithelium, and the atypical character and 
arrangement of the cells, also the fusion of the villous processes contrasts markedly 
with Fig. 7. 
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infiltration of the bladder- wall, makes it clear that the growth at 
the time of the second operation was a papillar>- carcinoma. 
(Figs. 8 and 9.) 

This case is cited as a suggestive one ; it cannot be 
claimed to be convincing, since the original specimen con- 
tained no bladder-wall, and therefore could not be proved 
to be benign. 

SYMPTOMS AND COURSE OF THE DISEASE. 

Haematuria is the cardinal symptom of tumor of the 
bladder ; it is intermittent, at least at first, usually pain- 
less, except in malignant cases, unassociated with rest or 
motion, and unaffected by any therapeutic measure. 

Of the 41 cases studied, haematuria was noted in 40, 
the only exception being Case XVIII, a myoma. In 20 
cases it was the first symptom. In benign cases the bleed- 
ing may persist for years without other symptoms. The 
longest period noted among these cases was in No.. V, in 
which case there had been intermittent haematuria for 
16 years. 

Sooner or later, however, a train of secondary symp- 
toms is sure to arrive, due to infection of the urinary tract 
(cystitis, pyelitis, pyelo-nephritis, etc.,) or to mechanical 
blocking of the inflow or outflow of urine resulting in 
hydro or pyonephrosis or retention. The cases with 
symptoms of cystitis have already been enumerated. Re- 
tention was very common. Hydronephrosis was noted 
three times. Cases IV, XVII and XXXVIII. . 

Incrustation of the tumor with urinary salts is a fre- 
quent occurrence and has already been fully considered. 
Necrosis and ulceration are more common in malignant 
cases. Perforation into the intestines or peritoneal cavity 
may even occur. It was not noted in any of these cases. 

In general the course of a malignant tumor is much the 
same as in a benign, only more rapid. Cancer of the 
bladder, however, is considered to be of comparatively 
slow growth, setting up metastases late. There is usually 
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more pain than in benign cases and, after ulceration has 
set in, the condition of the patient becomes truly pitiable. 

DIAGNOSIS. 

The value of cystoscopy in making the diagnosis of this 
condition cannot be overestimated. Data as. to the size, 
situation, character, and number of growths, also as to the 
advisability of operation, can be obtained by this means only. 

The method is applicable to all cases with the 3 follow- 
ing exceptions : (i) where the urethra is impassable to the 
cystoscope; (2) where the hemorrhage is profuse and 
persistent; (3) where the growth on account of its size or 
position prevents the necessary manipulation of the instru- 
ment. The first obstacle can usually be overcome by 
appropriate methods of dilatation, the second by appropri- 
ate irrigation, or by the selection of a favorable opportun- 
ity, and the last is very unusual. 

The method was employed in nearly all the recent cases 
in this series, and I think it might have been used with 
benefit in all of them. The time-honored methods of ex- 
amination in all vesical diseases, such as examination of 
the urine, especially for villous fragments, rectal examina- 
tion, etc., are also of value in making the diagnosis, and 
should not of course be neglected. 

PROGNOSIS. 

Albarran says, <'En clinique, ce qu'il faut dire, c'est 
que toute tumeur vesicale est maligne ou peut le devenir." 

Every tumor of the bladder unless removed will in time 
certainly lead to a fatal termination, either from hemor- 
rhage, or as the result of the secondary changes already 
mentioned. Alleged cures by spontaneous extrusion of 
the growth through the urethra have been reported, but 
are too rare to substantially affect the truth of the preced- 
ing statement. 

The clinical malignancy of the anatomically benign 
bladder-tumors could not be better illustrated than in 
Cases XXXIX and XLI. 
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Case XXXIX. — A laborer, 60 years of age, was brought to the 
accident department of the hospital, Dec. 22, 1900, with a history 
of having passed blood with his urine for 6 months. Three 
weeks ago the haematuria became constant. One week ago he 
took to his bed and has failed rapidly since. 

He was profoundly anaemic, and nearly moribund when brought 
to the hospital. In spite of irrigations of the bladder with various 
styptics, the bleeding continued, and he died on the third day 
after entrance. 

Autopsy revealed, as the source of hemorrhage, two pedun- 
culated tumors, the larger 4x5>^ xlH cm., about 2 cm. apart, 
springing from the mucosa of the bladder-wall just above the 
left ureteral orifice. One of these specimens was preserved and 
has already been described. There was no evidence either 
macroscopical or microscopical of epithelial infiltration of the 
bladder-wall. 

Case XLI. — A man, 55 years old, entered the medical depart- 
ment of the hospital June 1, 1901, with the following history : 
An attack of haematuria 1 }4 years ago ; at this time there was 
some pain referred to the penis. One year later there was 
another severe attack. For the last three weeks he has been 
passing blood and clots constantly. Has had heart trouble for 
years. 

The bleeding continued, uninfluenced by various internal 
remedies and he died June 7. At autopsy, atheromatous endo- 
carditis of the mitral valves was found, and fibrous endocarditis 
of the tricuspid valve with hypertrophy and dilatation of the 
heart. The bladder contained much clotted blood and showed 
on its posterior wall a small villous papilloma which has already 
been described. (See Fig. 3.) Other organs were not remark- 
able. 

The severity of the cardiac lesions in this case un- 
doubtedly explains why surgery was not resorted to. 

TREATMENT. 

The only effective treatment of tumors of the bladder is 
operative removal. In malignant cases palliative meas- 
ures may be advisable. 

The treatment was operative in 37 of the cases here re- 
ported. In no case was an attempt made to radically 
remove an infiltrating cancer of the bladder-wall. Pallia- 
tive measures, such as curettage, cauterization, and partial 
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removal, were resorted to for symptomatic reasons in such 
cases. 

Pedunculated tumors were removed with or without 
portions of the underlying bladder-wall, as the case might 
be. 

Suprapubic cystotomy was done primarily in 28 cases, 
perineal cystotomy in 4, vaginal cystotomy in one ; in 4 




Fig. 3. — Section of a villous papilloma x 6 diameters, anatomically benign, 
clinically malignant (Case XLl). 

female cases the tumors were reached by dilatation of the 
urethra. 

In 4 cases secondary suprapubic operations were done 
for recurrences. In one case the first operation at the 
hospital was for recurrence. 

Results of Operatiofi, — Of the 37 cases of all kinds, 
benign and malignant, favorable and unfavorable, which 
came to operation, 9 resulted fatally within one month, or 
while still in the hospital, giving a mortality of slightly 
under 25 per cent, which can be ascribed to the 
operation. 

Of the 28 patients who survived the operation and were 
discharged from the hospital, 26 have been traced ; 14 (54 
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per cent.) of these are known to have died of the disease ; 
12 of them died within 18 months of the operation. 

In the 2 cases which survived a longer time, secondary 
operations were done for recurrent growths. In one of 
these cases, life was prolonged for 5 years after the first 
operation ; 3 suprapubic cystotomies and several tappings 
of a hydronephrotic kidney having been done altogether. 
(Case XVII.) 

Four patients (15 per cent.) have died of other diseases, 
without recurrence of the bladder-tumors, so far as could 
be learned. 

In Case I, the cause of death was given as " renal 
calculi," 13 years after the removal of a bladder-tumor, of 
which there was no microscopical report. 

In Case V, cause of death was typhoid fever 9 years 
after the removal of a papillary epithelial growth. 

In Case IX, pulmonary tuberculosis was the cause of 
death 3 years after the removal of a bladder-tumor, of 
which there was no microscopical report. 

In Case XX ** shock " (cerebral hemorrhage) was given 
as the cause of death, i year and 6 months after the re- 
moval of a papilloma. 

Seven patients (27 per cent.) were living and well at 
the time this investigation was made; 2 of these (Nos. 
XXXVI, a case of fibro-myo-sarcoma, and XXXVII, a 
case of papilloma) are too recent to count. One patient 
(No. XIV), a case in which there was no microscopical 
report of the tumor, was well for ten years after the 
operation. 

Four patients (Cases XXI, XXIX, XXXIII and 
XXXV, in which the tumors were papillomata) , are liv- 
ing and well, respectively, 8 years, 2 years, i year and 
y^ year after the operation. 

One patient (No. XVIII), a case of myoma, was in 
good health 2 years after the operation, but has not been 
heard from during the last 8 years. 

It is impossible to fix upon any definite post-operative 
period of immunity as establishing a cure. Therefore, the 
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word will be avoided in summing up the favorable results, 
which may be stated as follows : 

Twelve patients (46 per cent), including those who 
died of other diseases, have had no recurrence so far as 
known ; 9 of these are known to have survived the opera- 
tion I year ; 7 survived the operation two years ; 5 sur- 
vived the operation 8 years ; 3 of these dying of other 
diseases, leaving 2 patients (Nos. XIV and XXI), still 
living and well, respectively 8 and 10 years after operation. 

The end results of the cases in which the histological 
character of the growths was personally studied, have 
already been incidentally mentioned. 

The 5 cases of carcinoma which were operated upon, 
all resulted fatally within 6 months of the operation. In 
none of these cases was the operation radical. 

Of the 8 cases of papillomata which were operated upon, 
there was : 

One (Case XXX) in which death was the direct result 
of the operation. 

One (Case XX) in which death resulted 18 months 
after the operation from another disease without recurrence. 

One (Case XXVI) in which recurrence in the form of 
carcinoma took place, with death 2 months after a second 
operation. 

In the other 5 cases (XXI, XXIX, XXXIII, XXXV 
and XXXVII) the patients are still living and well. 

Recurrence. — The cases in which recurrence occurred 
have already been detailed. It is the rule in cases of car- 
cinoma and sarcoma, and common in papilloma. It is 
doubtful if the word can be properly applied in all cases 
of subsequent growths of the latter type. There are 
numerous instances where papillomata reappear in the 
bladder after removal, not at their previous sites, but in 
other parts of the bladder-wall. In such cases there 
seems to be a predisposition or tendency towards the for- 
mation of papillary growths, which naturally is not 
affected by the mere removal of any one growth. 

As a rule, rapidly and repeatedly-recurring tumors are 
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malignant in the end if not from the beginning. Vide 
Case XVII of Table. That every recurrent papillary 
growth is malignant is not true, as is shown by the follow- 
ing case : 

Case XXI. — A man, aged 55 years, entered the hospital July 
16, 1897, with the histor>' that 7 years before he began to have 
more or less trouble in passing urine, with frequency at night. 
There was a gradual onset of haematuria. Two years later he 
was operated on by Dr. Cabot in private, and a tumor was re- 
moved from the bladder by suprapubic cystotomy. He got along 
very well for three years after this, during which time it had been 
his custom to pass a catheter upon himself every other day. Then 
symptoms as before operation gradually returned. A suprapubic 
cystotomy was done by Dr. Cabot at the hospital. Two small 
pedunculated growths about the circumference of dimes were re- 
moved, and their bases cauterized. One of these was situated 
near the right ureteral orifice, the other to the right and behind 
the urethral orifice. The record stated that the latter was about 
on the site of the previous tumor. 

The patient made an uneventful recoverj- and was seen by me 
on May 16, 1905, nearly 8 years after the second operation, when 
he reported his health to be excellent, without urinary symptoms 
of any kind. The urine was examined at this time and found to 
be normal in everv' way. 

The two specimens in this case were alike. One of 
them has already been described. (See Figs. 4 and 5.) 

CONCLUSIONS. 

From this clinical and histological study of tumors of 
the bladder the following conclusions may be drawn : 

1. Stone in the bladder is not an etiological factor of 
importance in the causation of these tumors. 

2. The condition of the underlying bladder-wall in re- 
gard to epithelial infiltration, is the most satisfactory and 
reliable guide in the determination of the benign or malig- 
nant character of papillary epithelial tumors of the bladder. 

3. If the foregoing condition is accepted as the differ- 
ential test of these growths then will the benign forms 
commonly called papillomata, be found to at least equal if 
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not out-number the malignant, the papillary carcinomata. 

4. Recurrent epithelial tumors are not necessarily malig- 
nant. 

5. Papillary tumors of the bladder, proved to be histo- 
logically benign, may rapidly lead to a fatal result if 
let alone. 

6. Surgical intervention at the proper time in the case 
of pedunculated papillary tumors of the bladder offers a 
very fair chance of long immunity, if not of permanent 
cure. 

7. The method of surgical intervention to be preferred 
in these cases, is excision of the tumor in toto, with a mar- 
gin of bladder-wall at its base, including mucosa, sub- 
mucosa, and muscularis in part; the section need not 
penetrate the entire thickness of the wall. In this way, a 
beginning epithelial infiltration of the base if present, may 
be circumvented ; or if it is not present, the knowledge of 
the fact is of great value in the important matters of diag- 
nosis and prognosis. The defect in the bladder-wall 
should be closed with sutures, which will at the same time 
control hemorrhage. The gravity of the operation is not 
appreciably increased by this procedure. 
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THE DALTON SCHOLARSHIP with an income 
of Five Hundred Dollars will be awarded annually 
not later than June 15. for the year beginning Septem- 
ber 15, to the candidate recommended by the Visiting 
Staff of the Massachusetts General Hospital and con- 
firmed by the Trustees. 

^ The holder of the Scholarship is required to do 
original work in a subject to be designated. 



THE WARREN TRIENNIAL PRIZE was founded 
by the late Dr. J. Mason Warren in memory of his 
father, and his will provides that the accumulated 
interest of the fund shall be awarded every three years 
to the best dissertation, considered worthy of a pre- 
mium, on some subject in Physiology, Surgery, or 
Pathological Anatomy; the arbitrators being the 
Physicians and Surgeons of the Massachusetts Gen- 
eral Hospital. 

^ The next award of this prize will be in the year 
1910. A high value will be placed on original work. 
^ For particulars apply to the Resident Physician of 
the Massachusetts General Hospital. 



